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N wherein is ſhewed the Nature and Uſe of Decimal Fractions 
An the uſual Rules of Arithmetick, and the Menſuration of 


Plains and Solids. x 
Together with Tables of Intereſt and Rebate for the valuation 


of Leaſes and. Annuities, Preſent, or in Reverſion,” and 
Rules for Calculating thoſe Tables. 
Whereunto is added 


His Artificial Arithmetick, ſhewing the Geneſis or Fabrick as 
the Logarithms, and their uſe inthe Extraction of Roots, 
the ſolving of Queſtions in Anatociſm, and in other Arith- 
metical Rules in a Method not uſually pra&iſed. 


4 ALSO 


His Algebraical Arithmetick, toataining the Doctrine of Com- 
poſing and Reſolving an Equation ; with all other Rules re- 
quiſite for the underſtanding of that myſterious Art, accor- 
ding to the Method uſed by Mr. John Kerſey in his Incom- 
parable Treatiſe of A L GEBRA. 
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Courteou Reader, „ 1 
N the ear of our Lord 16977, I publiſhed. 
Mr. Cacker's Vulgar Arithmetick; and there · 

in gave an account of the ſpeedy publicati - 

on of his Decimal, Logarithmical and Algebrai- 
cal Arithmetick ; but other extraordinary occur - 
rences intervening, occaſioned its not ſeeing the 
light, before this time:  __. KOI 
By the Vulgar part, the Ingenious Learner may 
be qualified with ſo much of that moſt neceſſary 
Art of Arithmetick as is ſufficient for the ma- 
nagement of huſineſs in the greateſt concerns of 
Trade and Commerce; and for thoſe Ingenious 
Souls, whoſe active fancies lead them to a fur- 
ther ſcrutiny into the ſtudy of the Arts Mathe - 
matical was this Treatiſe compoſed, which 
will fairly lead them by the hand, without any * 
other Guide or Company, into the Contemplati - 
on of thoſe moſt ſuhlime ſpeculations, an inhe- 
litance entailed. only upon the ingenious, and 
induſtrious ſons of Alt. 
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Oos of Art. „ e. 
The Method throughout the whole is plain, 


perſpicupus, and clear, and I hope will prove ſt _ 
| whe Me | tisfaQory _ x. Fe, | 
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tisfactory to thoſe who ſhall ſeriouſly a ppl 
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To! the Reader. 1 


ſelves to the Rules, Precepts and Exaniplc 3 there- 


in contained. 


The uſe of Decimals (in the ſolution of que- 
ſtions Arithmetical, and ſach Geometrical as are 
neceſſary in the menſuration of the miſt uſual 
planes and ſolids) is as plainly laid doym as the 
Author or my ſelf could poſſibly co:ttrive it, 
and particularly in all the varieties o'. Intereſt 
both Simple and Compound, with 'T? les, and 
Rules for the Calculation thereof, according to 
the Method of ſeveral Famous Authors Who have 


beſtowed much pains in the management there- 
of,) and eſpecially of that moſt F 14/145, and no 
leſs laborious Mathematician of our Age and Na- 


tion, Mr. John Kerſey, whoſe Memé ry deſerves 
highly to be honoured by all the Prof ;ſfors of this 


Science. | 


The Geneſis or Fabrick of the Logarithms, 
and their uſe in Arithmetick is laid down after a 


different bur more intelligible manner than hi- 
therto hath been uſed by, other Authors, and I 
hope the ſtudious Reader will receive that ſatis- 
faction therein which our Author earneſtly aim- 


ed at, or himſelf can expect. 1 

And as for the Algebraical part I think there 
is nothing therein expreſſed that is ſuperfluous, nor 
any thing omitted that could be thought neceſ- 
ſary to render it plain, per ſpicuors and clear; 
ſo that what other Authors treqting upon this 
ſubject have left intricate, and difficult to be 
underffood is here made obvion; (by. clear de- 
monſtration) to the meaneft Capacity; there- 
fore, Courteous Reader, if thou intendeſt to be a 
proficient in the Mathematicks, begin chearful - 
I, proceed gradually, and wich reſolution; and 


them 


To the Reader. 
the end will crown thy endeavours with ſucceſs ; 
and be not ſc ſloathfully ſtudious as at every diffi- 

culty thou meeteſt withal to cry out, Ne plus ul- 
tra, for pains and diligence will overcome the 
greateſt difficulty: To conclude, That thou 
mayeſt ſo read as to underſtand, and fo. under- 
ſtand, as to become a proficient, is the hearty 
defire of him who wiſheth thy welfare and the 
progreſs of Arts. is 


From my School at St. Georges 


Church iu Southwark, _ JOHN HA. X INS. 
Octob. 27 1684. 1 6 3 
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As art deſirous to attain to the perfection of 


14 e afeful; ART, & c. 


FOU” that peruſe this curious work, obſerve, 
That he not meanly does of men deſerve, 

W hoſe ſtudious labour brought it to an end, 

And as his Maſter- piece did it commend + 

Jo thoſe who are deſirous to imploy 

Their time the beſt of curious Arts t' enjoy; 

An Art by which man's fortunes often raisd, 

An Art by all that Trade or Traffique praisd: 

An Art, or an &quirement, who ſo wants 

His bulineſs, if (important,) quickly faints; 

"Tis what's ſo vſeful, that not to be known, .. 

Wou'd ruin each mans occupation: 

Therefore let thoſe who fain wou?d riſe, embrace 

This, and preferment they have in the chace. 

Long ſince it was invented for our good, 

Vet rill late days, not rightly underſtaod.; 

And not till now to its perfection brought : 

Though many ways with tedious trouble Ni 

In theſe c 29 5 pages all is to be ſound 

That does concern the Subject: theſe do bound 

The largeſt field of true Arithmetick, 

No numbers wanting that mankind wou'd Trek, 

- The curious Artiſt with a ſearching eye, 

Although turn'd Critick, here no faults can ſpy ; 

Or if there any be, they are ſo ſmall, 

That nearly they reſemble none at all; 

For all that have perus d it, have — 


That of this kind, this much exceeds the 1 
5 J. A. Teacher of the 


Mathematicks. 
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In comme of his Friend Mr. JOHN 
HAWKINS, upon the publication of this 
Treatiſe. 8 e n OR | 


HE Learned Chymiſt cant more truly ſay 
He can the unſeen powers of herbs ci/play ; 
Or by difſolving their external face 
Bring ſubtil Spirits, Sulphurs, Salts in place; 
Exalt their intern Energy; ſubline 
From Putrefactive Nunc, Eternal Time: 
Than you by ALGEBRA and Numbers prove 
Th AÆquations trae, of all the Orbs aboue. 


Tou by ſubtructing add, and do divi le 


The ſelf ſame way by which you mult ip yed. 
From Numbers ſmall you mighty 'owers make, 


And fromthe ſame the Ouinteſſence you take, 


By Infinites, you finite Numbers bind, 


By things unknown, you #nkaown things dv find. 
Proportions you find out, and as Exact, 

As Chymiſts you Equations de Extract. 
Thus you the Powers of Numbers do unfold, 


Aud like them, change baſe Metals into Gold, 


The Springt unſeen ;, for no man fully know: 
From whence the ſacred ſource of Number flows, 


But my poor ite you need nat, nor my prai/ i 
To you my lines can't laſting Trophies raiſe. 0 


Nor need jour Numbers my unlearned defence, 
Numerick Truth in its abſtracted ſenſe, 
Derives its ſpring from an Eternal Font, 
Without beginning endleſs in Account. 

The Univerſal World it dyes compriſe, 

It no beginning had, nor ever dies. | 


All things i th ſphear of Sacred Numbers fi and, 
The ninjt Immenſe, and the minuteſt ſand, Heas 


# 


Hleauen, Earth, the Seas, their furniture ſubmit, 
And their num'rous off-ſpring flows with it: 
It meaſures place and time; in ſhades of night 
It fees no darkneſs, but Iluftrions light. 
| Both Life and Death to it the ſame appear, 
| And Subjects are within its mighty Sphear. 
i 


A Thus my affettions (friend) make me intrude, 
1 Though with unpoliſh*d lines, and numbers rude, 
1 On Ne a Theam, Who could forbear to ſing? 
} To Sacred Fire, who ſhould not Incenſe bring ? 

inſpired by thy Great ART, my ſuvlime Muſe 

Th eternal Truth of Numbers ſhall diffuſe * 

323 I applaud the object of thy Pen, 

The unknown depths of Algebra and Men. 

Here fix thy Pillars; in this ART aſpire 

To light our Tapers with Celeſtial jirc. 

In the ſame Zeal proceed: thy numbers fit 
With ſpeaking Symbols to the me aneſt Wit. 


- 


22th. Ocdob. 


= Yours and Truths Servant, 
[ WILLIAM SALMON. 
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To vhe 8 Ae of 10 Deeimals, and 
| Algebra, the Famous Arithmeticias; and 
his ſingular 2 200d Friend by choice, D- 


Ne COCKER. 


Ith anreden ſtruck here ſhau'd pauſe, 5 
WI daring truſt my Muſe in your applauſe, 
Whoſe fame already has ſo loud been ſung 
By the Divineſt of the Secred Throng : 

Did not your Rich and Matchleſs Art inſpire 

. My drowſie ſoul with apoerick fire; 

For who in ſilence can remain, that views 

A Subject worthy ſuch as can infuſe | 

A moving Rapture of the firſt degree 

Into a Breaſt, before from Phœbus free: 

So great a Maſter-piece as this, mankind 

In all their tedious ſearch conld never find. 
Arirhmetick's here to perfection brought, 
Here's to be found what never yet was taught: 
The curious work © to the Life is drawn, 

That all beſides are like the Mornings dawn; 
Compar'd to day's clear face when Sol ſits bigh 
In his Meridian Throne in vain ſome try 

To reach your Arts Perfections, but the more 
Their Genius flags when to your hights they d ſoar ; 
And at the beſt their labours do appear 
Foils to make your Diamonds ſhine more clear. 
This Bock of yours bears record of your fame, 
And to all Ages will transfer your Name. | 
For why, your boundleſs Wit, and curious Pen 
Do ſtill you write the miracle of Men. 
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R. N. Philo Math. 


In Memory of the deceaſed Author, Mr. ED- 
' WARD COCKER: And in praiſe of this Og. 
| aye) and his former Works, _ 


HO ere ( of old) to 517 Chmpin _4 app 9*⁴ 
Their minds or means, hut they were alfa: ? 
And chiefly thoſe, who new Inventions ſound; 
Bacchus for Wine: Ceres who Till d the Growd 
Whoſe Fames and Memoreis will ever laſt 
Till the late Evening of the World be paſt. 
Nom this our Author by his flucnt Pen 


In al Fair-Writing did exceed mft Men : 


And though in Knotting, Gething did do wel, | 
Cocker in That, did Gething far excel: 
And mt with Pen alone, on Paper He rn 
Could Write and Knot, but with the Graver too 
On Copper plates He did all Men out- dvds. 
What curious Copy-Books and Sculptures are 
Extant in Print of His, which may compare” 4s A 
With any ir. the World,” and no one Hand 3 55 | 
Had Pen and Graver both at ſuch Command ? 
Bat leaving now his Writing, rake a view 
Of his Arithmetick, whoſe Books are Two: 
The one of Plain (or Vulgar Numbers) made 
Fit for Young Scholars, and for Men of Trade. 
Thisother”s in Three Parts, ore General; 
I. Of Artificiil Numbers DECIMAL : 
II. The ſecond”; Numbers LOG ARITHMIC AL : 
III. The third by Symbols ALGEBRAICAL, 
All frarght with Queſt tons Enigmatical, 
Of all Arithmeticks the GENER AL. 
Con ſder nom mhat Pains the Author took, 
And Praiſe Him as tho! benefit: by bis Book. 
Hut fince the Author” S dead, Pll nat defer 
To praiſe and hn th ingenious Editor, 


W. Leybourn. 
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Ad amicum ſuum dilectiſſimum Dominum Joannem 
Hawkins de, opere hoc mird cum eruditione, tum 
induſtria Correcto G. Reviſo o-. 


A *Eywurds V 


Si meruit Laurum, qui Lauro ſcribere digna 4 
Novit, & ad ſophiam pandere callet iter. 
Quid meruit qui non tantum novit, ſed & ipſe; 

Preſtitit ingenio, vix facienda, ſuo? 

Laura conveniunt non tantnm ſerta capilis, F1 > 
Aurea ſed potius, docte, corona tuis, 3 
Aurum vos illi divites concedite, Laui um 3 

Dient alli, nemo ſe meruiſſe neget. | 

Quod fi nec Lauri noſtro tribuetis honorem 
Autori, plane quem. meruiſſe liquet, +» 

Auri nec ſummam dabitis quam quiſq; fatetur 
Ingenii meritum non minds eſſe ſul, 

Non Mæcenates eritis, non eſſe patronos 
Poſſe putat, quorum tam fit avara manus, 

Sed potius (veniam petimus, dabimuſqʒ viciſſim) " . 
Nominat ingrates vos (ſcio cur) aſincs. 


Jo Joannes Robinſon. 
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NOTATION 
O F 


DECIMALS: 


CHAP. 1. 


H AT 1 and as 
Subject thereof, (viz. Num- 
ber) 1s, 1 have largely defi- 
ned in the Firſt Chapter 5 

my Vulgar Arithmetick, 
which Treatiſe I Re, is: Ar the ſpeices of Nie 
ration to the various Rules of Vulgar Arithmetick, 
both in Intregers, and Fractions tor the ſolution of 

_— practical Queſtions ſolvahle thereby, by 


Aran and eaſie Rules as many. years experience 


e practice thereof had made me capable of, 
and which I hope might render it Intelligible, and 
ſer viceable to the meaneſt Capacity. 


And in this I ſhall ſhew you the uſe. of Decimel 
Frackions in all the Rules of Arithmetick, bur 
Frincipaly in the ſolying Queſtions of Intereſt 


B Al. 
1 


Notation 7 cl I 


and Rebate, according to feveral Rates of Inte- 
reſt, both Simple and Compound, with the true 
V aluation of Leaſles and Annuities, either preſent 
er in Reverfion, and likewiſe their "uſe in the cal- 
culating of Tables for that purpoſe, &c. 

II. In Decimal Fractions we fuppoſe the unite . 
or integer to be divided into ten equal parts, and 
each of thoſe tenth parts are again divided into 
ten other equal parts, ſo that then the Unit or 

}} Integer will be d ivided into a 100 equal parts, and 

{ | then again cach of thoſe hundred parts is ſopp ofed 

1] to be divided into 10 other equal parts, ſo chat 
is then the Unit or integer, will de divided into 1c00 

equal parts, &c. and fo by Decimating the hrſt and 
ſubdecimating the ſecond we proceed ad ini 776%. 

III. Add hence it is ef ident that a Decima! Fra- 
ction is al ways either ſo many tenths, Or it is ſo 
many tenth; Cf s,, or edis ſo many teaths of 55 
of +, or ſo many tenths of 55 of +5 Of 18, &c. 
which compound Decimal, Fraction being Redu- 
ced, as is taught in the 6Rule of the 19 Chapter 
of my Vulgar "Arithmetick, will give its equiva- 
lent Unple Decimal FraQtion ; As for Example, 
\* of 43 of +7 is .008 that is g and hence it 
follows that always a Decimal Fraction hath for 

its Denominator an Unit with a Cypher, or elſe 

Cyphers annexed to it on the right hand, 21x. ei- 

| ther 70, or 100, or Ic00, Or 10000, or 100000, 
QC. ad infiuiticm. 

IV. In Cectmal Fractions the Desominatd is 

„ gnaever expreſs d, but may at firft ſight be under- 

ſtood by the number of places contained in the 

i Numerator ; the Denominator being always 8 
Foie with as many Cypheis annexed to it, 

* 
| 


” * 
* 
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5 are real places in the Numerator; as 3 be; 
> Decimal is , viz. its Denominator is an 
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"unite with one Cypher annexed to it, and 4? 


is thus written . 85 and 288 thus written 1643 


But if the Numerator of a Decimal Fraction con- 


ſiſteth not of ſo many places as NETS 5 Cyphers 


in the Denominator, chen ſaci defect is ſopply- 


ed by prefixing ſo many Cyphers Nato the Nu- 


merator, (viz.) on the left hand as there are la- 


ces deficient ; as for Example, :% it it were on- 
ly ſer down thus, (8) then it would be but © 5 


but by prefixing a Cypher B ir thus (08) 
it is 188 and 188 is thus EXC 1 (008) «nd! 
+355 bs thus written (.025 ) and des thus (. 0025 
. 

V. A Decimal Fraction being written without 
its Denominator; is knoun from a whole Num- 
ber, by having a point or prick E prefixcd before it 
thus; 25 is 7s bur if it had been ex preſſed 
without a point thus (25) it world ha ve lis ited 
ſo many ugites - The fame: is 10 be obſerved in 


mixt Numbers, for 29 7 being written Decl. 
mally, WIII ſtand thus, 12 65 i): 93 48-375 UP ws 
(48.025) and 48773520 thus. (48.2028) ana t 


like of any others. 7 

But ſome Autliors diſtinguiſn Decimals from 
whole Numbers, by prefixniz 1 virgvia, or ner. 
pendicular line before the Decimal, {whether it be 
alone, or joyned with a whole Number) 2} thus 
18 is ge, änd 1925 is 3000, and, 29 116 is 29225 


Ge. Others expreſs the ſame Deciaml! Fractiot 


and mixt numbers thus, (2 518.) 18 1045 29 [36 
Sc. Others with a point over the place of Unit 
in the whole number; and then the former Fra 
ctions and mixc number will be thus Written 
Viz. O8, 90255 2916 the like of others: An 
ſowe Aut hors again put points over all. the plg 

2 „ vi 


1 4 
\ ; 5 l 
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—_. Notation of Chap. 1. 
ces or figures in a Decimal Fraction thus: 


3, 235, 2916, 48025, &c. but being written ac⸗ 


cording to the firſt direction, 1 conceive they may 
de molt fit for Calculation. 


VI. As whole Numbers do increaſe their value 


FM 

118 in a decuple proportion, by annexing a Cypher 
or Figure to the place of Units, ſo by prefixing 
"8 a Cypher or Figure on the left hand of a Deci- 
118 mel, ſo as actually to take place in the Decimal, 
| | its value is decreaſed in a ſubdecuple proportion, 
Js ſo the Number 4, by annexing a Figure or Cy- 
fl pher to it; it is increaſed from 4 to 40, Cc. 
14 But if 4 had been a decimal, viz. 4. and if there 
1 had been o prefixed before it on the left hand, its 
| value had been decreaſed from +5 to 3%, or 04, 


[18 ing more Figures or Cyphers, its value will de- 
1 creaſe in the ſame Ratio ad infinitum. ag 
1 VII. And as Cyphers being prefixed before a 
whole Number, (viz.) on the left hand thereof) 
do neither increaſe or decreaſe its value; (for 4, 
and 04, and oo being Integers, do ſtill retain 


a Cypher, or Cyphers annexed to the Right hand 


Deceaſed, 9 5 . 
Whence it is evident, that all Decimal Fracti- 


ons may be Reduced to an equal Denomiation at 
ght fight; for ſuppoſe .15, and .oo08, and 
33465 were Decimals given to be Reduced to 
one denomination ; In this caſe I confider that 
the denominatior for the given decimal conſiſt- 
ing of the moſt places in tooooo, and .15 and 
008 whoſe Denominators are 100 and 1000 may 
be reduced to decimals of the ſame value, having 
1 FS. f f : EIA | | 


- IT 
. A 
* A, 2 
_ - ——— —— IN 5555455555 
* 


and by prefixing 5, it is. 54; and ſtill by prefix- 


one and the ſame value; ) So a Decimal, by having 


thereof, have not their value either Increaſed, or 


like- 1 


5 
— 
£ 


A y 4 Be. Fe na 


nexing ſo many Cyphers on the Right hand of 


the Numerators, as (according to the 4 Defi- 
nition foregoing) may make each of them to have 


100000 for a Denominator, ſo .15 will be. 15009, 
and .068 will be ,c6800, „ 

VIII. As the order of places in whole Num- 
bers is from the right hand to the left, ſo the 


order of places in a Decimal Fraction is from the 
left hand to the right; the firſt place being ac- 


counted tenth parts of an Unity, and by ſome it 
is called primes, the ſecond place is ſo many hun- 
dredth parts of unity, or it is called ſeconds, the 
third place is ſo many thouſandth parts of unity, or 
it is called thirds, &c. which will more fully ap- 
pear by the following Table. 
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likewiſe 100000 for their Denominator, by an- 


i 


— 
—̃ — 
— 


6 17 Not ation . Chaps, k 2. 
In the foregoing Table is given a mixt Num- 
her of Integers and Decimals; the Integers being 


ſeparated from the Decimals by a point, or prick, 


according to the ſiſth definition beforegoing; ſo 
that 384305864 ſignify ſo many integers or 
Unites, and 823056345 ſigniſie ſo many Parts of 
Unity, the Figure 8 in the firſt place being fo many 
tenth parts of Unity; and the next Figure, vis. 
the 2 2 is ſo many hundredth parts of uni- 
TY, . 

So in the Decimal Fraction. 4378, the Figure 
4 poſſeſſeth the firſt place, and is 4 primes, or 
four tenth parts of an unite, aid. the ſecond fi- 

gure is called 3 ſeconds 9s, er 3 hundredth parts 


o an unite, and ſeven the third Figure is called ſe- 


ven third, or ſeyen thouſandth parts of an 
unite, and '$ the fourth figure is called eight 
fonrths, or eight ten thouſandth parts of an 
unte. Se. 

Whence it appeareth that every place in a De- 
cimal Fraction being conſidered a part by ir ſelf, 
without any reſpect to the reſt, will of it ſelf 
mike a particular Decimal fraction; ſo in the 
Iiſt mentioned Decimal Fraction, bir. 4378, 
each place being conſidered by it ſelf, will make 
theſe following Decimal Fractions, viz. . 4 03 


O07 and 0008, or 50, >. 88 and 5555 588 5 ; 


which Fractions being added together, accord- 


ing to the Rules of Addition of Decimals here- 
after delirered in thefthird Chapter, their ſum will 
be. 4378, which is the given Decimal of which they 


are compoſed. 


IX. A Decimal Fraction is exerted by ſome Au- 
thors, by Primes, Seconds, Thirds, Fourths, &c. As 


| 1 this Decimal 748 were to be expreſſed, they ſay 
ff ==. is f ſeven Pprimes,. four Fonds, and eight thirds - 
| 
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approved way ta cypreſs or read a decimal 
Fraction, is accor«!inz to the method of reading 
a vulgar "Fraftion, aud o give it the Denomina- 
tion of the Figure in the 13ſt place of the Deci- 
mal, and then the Decimai aS will be thus read 
vir, ſeven hundred for- eight thouſandtlis, and 
,036 is thus read, thirty ſix chouſandths, and ſo 
of any other. This Chapter being well vnder- 
ſtood, all the parts of Numeration, viz. Additi- 
on, Subſtraction, Multiplication, and Diviſion of 
Decimals v i prove very eaſie. | 


CHAP, I 
Reduction of Decimals. 


* 
Others there are which expreſs it thus, viz. ſe- 
ven hundred forty eight thirds, but the moſt 


1 Reduce a given 1/ altar Fire. | 


Aion to a Decimal, that ſhall 


be equivalent therets. 


1. T Hen in any Arithmetical Operation ; 


your work is ſo mingled with vul- 
gar Fractions, as to render it redious, or diffi- 


cult ; the beſt remedy you can have, is to . 


arb 'vulear Fraction or Fractions into a Deciffl .. 


af — 


4 — 
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8 Reduction of Chap. 2: 


or Decimals, which having done the work, will 
be as eaſie in every reſpect, as if you had to do 
with nothing but whole Numbers, which you 
may effect by the following Proportion, viz. As 
the Denominator of the given vulgar Fraction, is 
to its Numerator. . 


So is an Unite, with ſo many Cyphers as you 
irtend your Decimal ſhall have places, to the De- 
cimal required, : 98 | fog 

So if the Fraction to be reduced were 3, and 
you would reduce it to a decimal conſiſting of 4 
places, I ſay, the proportion is FS 

As 4 (the Denominator of the given Fraction.) 

Is to 3 (its Numerator.) | : 5 

So is 10000 (the denominator of the decimal 
required.) 55 : 

 To.7500 (the Decimal required.) 

So that I conclude 4 will be reduced to its 
equivalent Decimal .7500, or..75 $5 for Cyphers 
on the right hand of a decimal do neither in- 
creaſe nor diminiſh its value, by the ſeventh defi- 
nition of the firſt Chapter. u 

Now according to the foreſaid proportion, it 
is evident, that if to the Numerator of any Fra- 
ction given to be reduced to a decimal, you an- 
nex as many Cyphers as you intend its equivalent 
decimal ſhall have places, and then divide it by 
its denominator, the Quote will be the decimal 
required. "I | 

So let there (again) be given 4 to be reduced 
(as before) to a decimal of 4 places, in order 
thereunto I annex 4 Cyphers to the Numerator 3, 
and it makes 30000, which I divide by the de- 
nomirator 4, and it Quotes .7500, or .75, for 
the decimal equivalent to the vulgar Fraction 5, 

Note that all vulgar Fractions, cannot be port 

ce 


* 
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ced to decimals, having exactly the ſame value; 


although they may come infinitely near, and the 
more places that you make your decimal to conſiſt 
of, ſo. much the nearer doth it come to the truth, 
but 4 or 5 places is exact enough for moſt opera- 
tions; ſo if it be required to reduce the vulgar 
Fraction , to a decimal of 4 places, it will be 
found to be . 818 which is not exact, but yet it 
wanteth not sss part of an unit of the truth, 
and if you make it. 8182, it will be ſomewhat more 


than the truth. 


Again if you annex 5 Cyphers to the Numera- 
tor, and ſo make the Decimal conſiſt of 5 places, 
it will then be .81818, yet it will want of the 
truth, but not ſo much as when it had but 4 


Places, for now it will not want +5555 part of 


an unite of the exact truth, and if you make it to 
be 81819, it will then exceed the truth. Thus 
by increaſing the number of places in the Deci- 


mal, you may come infinitely near the truth, but 


never find a decimal exactly equivalent in many 
gaſes. 3 

Note alſo, that if after you have Reduced your 
vulgar Fraction to a decimal, according to the 
foregoing Rule, there be not as many places in 
the decimal, as you annexed Cyphers to the Nu- 
merator of the given vulgar Fraction, then you 


are to ſupply ſuch defect by prefixing ſo many Cy- 


phers on the left hand of rhe ſignificant Figures, 


as there are places wanting, according to the fourth 


Rule of the Firſt Chapter. 


So if 34x were given to be reduced to a deci- 
mal of any number of places, as ſuppoſe 6; in 


order to it, I annex 6 Cyphers to the Numera- 


tor 11, and it makes 11000000, for a dividend, 


which divided by 941, it quotes 11689, which 


Con- 


* 
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conſiſteth but of 5 places, but it ſhould have 6 
places, wherefore to make it compleat, I pre- 
Bx a Cypher before it, and it makes .or 1689 for 
the true decimal- -Required ; and if it had been 
required fo conſiſt of tour places, then Tannex 4 Cy- 
phers to the Numerator, yet ifcer diviſion is end- 
ed. there will de but 3 places in the Quotient, 
iz. 116, therefore to make it conſiſt of 4. pla- 
ces, I prefix a Gypher before it, and it makes 
0116 for the decimal ſought. | Again let there 
be giver R co be re laced to a decimal of (ſup- 

poſe) 5 places it will be ſound to be e ß and ; 

Will be reduced to 000215. | 


c 


Jo Reduce the known parts of Money, 
Weight, Meaſure, Time, vc. 
10 Decal Fractions. 


II. Hence it is evident that the known parts 
of Money, Weight, Meaſure, Time. and Moti- 
on, &c. may be reduced t5 decimal Fractions 
of the ſame value, or infinitely near it, for if (in 
Money) a Pound Sterling be an Integer, whatſo- 
ever is leſs than a Pound, is either a:part or parts 
of the ſame; and when you know what part or 
parts thereof it is, you may reduce it to a deci- 
mal of the ſame value; > by the firſt Rule of this 
Chapter ; ſo if yon wonld know what 1s the de- 
cimal of a Pound Sterling equal to 7 Shillings ; 
confider that 5s. is 2 of a Pound, and by the 
ſaid Rule, the decimal anſwering thereto is 1. 
And if 1 would know the decimal equal to 3 d. 1 
conſider that 3 4. is f of 2 of a Pound, or 24% of 


a Pound, and the decimal equivalent _—_ 
3 1 


Chap. 2. Decima] Fractions. 11 
will be found (by the ſaid Rule) to be . 0 125 ; 
likewiſe if there were given 7 s. 3 d. to find the 
decimal equal thereunto: Firſt, conſider, that 
7 5. 3 d. is 89 pence, which is 545 of a Pound, and 
the decimal equal thereto will be found to be 
3625 /. 

In like manner if it were required to find the 
decimal of a pound Troy weight equivalent to 
6 0z.—7.2 pw. I firſt find that 60 2.—12 rm. make 
132 pwts. Which is 245 of a pound Troy weight, 
and the decimal equivalent thereunto., will be 
found to be .55 by the ſaid firſt Rule of this 
Chapter. The like is to be underſtood in the Re- 
ducing of any of the known parts of Coyn, 
Weight, Meaſure, c. into Decimals. 


To find the value of a Decimal F 74 i- 
on, in the known parts of N 
Weight, Meaſurc, Ce. 


III. When you would find the value of à de- 
eimal Fraction in the known parts of Coyn, 
Weight, Meaſure, Time, Motion, or the like, 
obſerve the following | 


N 


Multiply the given Decimal by the nymber of 
parts in the next {nferiour Denomination that are 
equal to an Integer in the ſame denomination 
with the given decimal, and ſee how many pla- 
ces are in the product, more than were in the 
ſaid given decimal; and cut ſo many off from the 
left hand with a daſh of F TP Pen, and thoſe 

Fi- 


wan... 
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Figures ſo cut off, are the value of the ſaid de- 
cimal in the next inferior Denomination to it, 
and the Figures (if there be any) Remaining are 
the decimal of an Integer in the ſaid Denominati- 
on, and may be Reduced as low as you pleaſe by the 
ſame Rule; as in the following Example. | 


Let it be required to find the value of this de- 


cimal of a pound ſterling, vix. 7635. 
» Firſt, I Multiply the given decimal by 20, and 


the Product is 152700 which is of 6 places, and 


the given decimal is but of 4 places, wherefore I 
cut off 2 Figures at the left hand, viz. 15. which 


Is ſo many ſhillings, now when the ſaid ] 


7635 15 is cut off from the reſt, there are 
12 yet remaining 2700, which I multiply 
——-— by 12 to find the value thereof in 
1512700 pence, and the product is 32400, which 
12 conſiſting of 5 places, 1 cut off one 
—-—— Figure, (viz. 3) from the left hand, 
312400 Which is ſo many Pence; ſo that 1 
conclude the value of the given Deci- 
mal to be 15. — 03d. and the remaining Figures, 
viz. 2400 are the decimal parts of a Peny, which 
becauſe they do not amount to the value of a Far- 
thing, I do not reduce any lower, ſee the work in 
the Margent. 5 
So if. 6847. be given, and it be required to 
find its value, if you work as is before directed, 
you will find it to be 133.08 d.— 1. 312 quarters. 
And 2374 1. being ſo reduced, you will find it to 


make 75.—05d.—3 040 quarters. 


In like manner, if it were required to reduce 
this decimal of a' pound Troy weight, viz. 
84576 1. into known parts; Firſt, I multiply 
it by 12, and it produceth 1014912 from which 
Icytoff the two firſt Figures to the left 558 
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(viz, 10) for Ounces, and the remaining Fi- 


gures, which are 49 12 do I multi- 


ply by 20, and the ProduCt is 298240, 84576 
from which I cut off the firſt Figure, 12 
viz. 2. Which is two peny weight ———— 
and 98240 remaineth, which I mul- 1 14912 
tiply by 24 , and the Product is 2.0 
2357760, which is 23. 57760 grains z ———— 
ſo that I conclude the value of the 298240 
given Decimal .84576 pound Troy "as 
weight to be 10 02.—02 pw. — 23 gr. —|—-— 
57760; the ſame is to be obſerved 392960 
in finding the value of any other de- 196480 
cimal whatſoever, whether of Coin, —|—-— 
Weight, Meaſure, Time, or Mo- 2357760 


tion. | 
I might here have added Tables of Reduction, 
ſhewing the Decimal Fractions of any of the parts 
of Money, Weight, &c. as divers Authors have 
already done; but becauſe they are though 
uſeful, ſeldom made uſe of, and partly by reaſon 
of the eaſe in finding the equivalent decimal of 
any Fraction whatſoever, according to the Rules 
herein delivered I ſhall forbear it. | 


IV. There is a briefer way of diſcoveriog the 
value of a decimal of a Pound ſterling, viz. The 
Figure which ſtanderh in the firſt place of the de- 
cimal, (iz. in the place of Primes) being dou- 
bled, gives yon the number of ſhillings ; then let 
the Figure poſſeſſing the ſecond place of the de- 

cimal, viz, the place of ſeconds) be eſteemed fo 
many tens, and the Figure in the third place ac- 
count ſo many units, which faid tens and units 
being accounted one entire number, and made leſs 
by one, will be ſo many farthings, which a 

EE. 11 
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14 Relucti of Decimgis, 8 Cha 2. 
ſhillings and farthings are the Wide of the given 


decimal; but if the Figure in the ſecond place be 


, or elle exceed 5, then reckon one ſhilling for 


x that, and for the exceſs above 5, eſteem N unite 


10, as before. 
2 xample 7 


- What is the value of. 7365 17 

The Figure 7 Ctanding in the place of pelle 
being doubled, gives 14, Which is fo many ſhil- 
lings, and the Figure in the ſecond place, (which 
is 3) being accounted ſo many tens is 30, and 
the Figure in the third place (wiz. 6.) being elteem- 
ed unites, aud annexed to the tens beforeſaid, 
makes 36, which being lellened by 1, makes 35 


farthings, which is 8 4.4, ſo is 4; 5—08 d. 1 the 


value of the given Decimal 7365 L. 
1 Example ; 


| What is the valne of 8896 1? 
The firſt Figure (8) being doubled, makes 163 
and becauſe the next Figure is above e 1 ad T 
to 16, which makes 17 ſhillings: Then the ex- 


ceſs of the ſecond Figure above 5 being 3, I 
eſteem it ſo many tens, and the Figure (9) in 


the third place being unites, makes 393 which 


| leſſened by 1, makes 38 Farthings, which is 9 d. 2, 


fo is 175. 9 d. 2, the value of the given decimal 
8896. And after the ſame manner may the value 
of any decimal of a Pound Sterling, be diſcovered 


10 firſt ſi e without loſs of a . 
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Addition of Decimals. 


IFF'HE work of Addition of Decimal Fracti- 
ons Is in every reſpe& the very ſame with 

that of whole Numbers of one Denomination in 
common Arithmergk, reſpe& being had to the 
right ordering or placing of the Decimals requt- 
red to be added, which that you may underitand, 
mayer NO oooh 
; 2 General Rule. 


II. When two or-mote decimals are given to 
be added together, you are ſo to diſpoſe of them 
one under the other, as that all the Figures on 
the left hand may ſtand in order one under the 
other, that is to ſay, primes under primes, or 
tenth under tenths, (whether they be Cyphers 
or ſignificant Figures) and ſeconds or hundredths, 
under ſeconds or hundredths, &c. obſerving the 
ſame order if they conſiſt ſome of them of never ſo 
many places, and others of neyer ſo few. 


. Example. | 13 

Let there be given theſe following Decimals to 
be added together, vz. 05746, and 0832, and 
.62 and. 8 Firſt, 1 diſpoſe of them in ts 
order to the work, as you ſee in the .n0746 
Margent, where you ſee the lowermoſt 8832 
Figure 8, which is primes, is placed un-. 62 
der 6, 0, and o, which are likewiſe 8 
primes, and the Figure 2 in 62 beipg in 5 | 


wa c 

in the place of ſeconds is placed under 8 and o 
which are likewiſe ſeconds, or hundredths, and 
the Figure 3 in the place of thirds, ' or thouſandths 
is placed under 7, which is alſo ſo many thirds, 
&c. The ſame order is to be obſerved in placing 
of the decimals of mixt numbers to be added, as 
ſuppoſe there were given theſe following mixt 
numbers to be added together, viz. 168.3572 
and 36.864, and 7.42, and .6 : Now. in order 
to their finding out their Sum, I diſpoſe of them 
in order one under the other as followeth. Where 
you may obſerve that the whole Numbers them- 
ſelves, or integral parts of the given mixt Num- 
bers are placed one under the other, as is directed 
in Addition of whole Numbers, without any re- 
ſpect at all had to the decimals annexed to them, 
and the decimals are placed under each other, 
according to the directions given in the laſt Rule, 
without any reſpe& had to the Integers, proper- 
Iy belonging to them. | 


168.3872 
36.864. 


7-42 
| 6 | 


III. Having placed your given Decimals in or- 
der, according to this Rule, draw a line under 
them, as in Addition of whole Numbers, under 
which line you are to place their sum; Then pro- 
ceed in your work in every reſpect, as in Addi- 
tion of Integers, beginning at the right hand, and 
fo proceeding through the Decimals without any 
regard to them as Decimals, but as if they were 
all whole Numbers: As for Example, let us take 
the Decimals given in the firſt example of he but 

15 85 | Rule 
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Chap. 3. Decimal Frattions. x7 
Rule foregoing ; And firſt I put down & under 
the line, becauſe there is no other figure or num- 
ber to add to it, then I proceed to the next, ſay- 
ing 2 and 4 makes 6, which I alſo ſer 
down in order under the line, then I .o0746 
ſay 3 and 7 makes 10, ſo I ſet down o, 0832 
and carry 1 to the next, ſaying 1 that .62 
l carry, and 2, and 8, make 11, for .8 
which 1 ſet down 1, and carry 1 to —.— 
the next, ſaying, 1 that I carry and 8, 1.51066 
and 6, make 15, which 1 put in its 
place under the line, becauſe it is the laſt ; and 
becauſe the figure 5 ſtandeth under the place of 
primes, I put a point before it, that is to ſay be- 
tween 1 and 5, and the work is finiſhed ; the 
number 1 being an integer, and the reſt a decimal, 
whereby I find the ſum to be 1.51066; that is 1 
integer, and .51066 parts of an integer, = 
Alfter the ſame manner if the mixt numbers in 
the ſecond example of the foregoing Rule were 
given to be added, their ſum will be found ro be 
213.2412, that is 213 integers and .2412 deci- 
mal parts of an integer, as you may ſee by the ſot- 
lowing work. 


168.3572 
36,864 

7.42 
6 


— FF -- .—_ucoco. 
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Other Examples for the Learners prad ice maß 
be ſuch as follow. | ! $476 Hen 


. 17 E 2 + 5 42.608 , 
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42608 4.368 5748 5 


16.07 33 5 36.72 i 4 | 4 
26. O09 2724 . ti 07 %Þþ4 12 46 
42.8 36 „ 73988 
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F ractions. | 
£Y x 
I, Hen two Decimal Fractions are giv- . 
en, and their difference or exceſs is 
required, you muſt place them (in order to the 
work) as you were taught in the foregoing Chaps N 
ter of Addition, and the operation is the very : 
«fame in every reſpect as in Subſtraction of whole b 
Numbers of one Denomination, beginning at the f 
right hand as in the following Example. 1 
Let it be required to ſubſtract the Decimal 6 34 5 
from the Pecimal 728; in order to the | 
work I put them one ander the other, viz. 728 ; 
the biggeſt uppermoſt and take each fi- .634 x. 
Sure the in lowermoſt out of its Correſ- sr 
pondent Figure in the uppermoſt, putting 091 ſu 
their reſpective differences in order below = 
the line, and 1 find, that when I have finiſhed the eh 
operation) the Remainder or difference to be .094 pl 


as Py the work appeareth. 
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Chap. 55 Decimal Fractions. 19 
In like manner if the mixt Number 42.347 
wore given to be ſubſtracted from the 


mixt Number 76.23. | place them in 76.123 
the ſame order as is directed in Additi- 42.347 


W ON before-going, only with this Cauti- ———- 
on be ſure to place the biggeſt upper- 33776 


Z moſt, then proceed to take each figure 

in the lowermoſt out of its correſpondent figure 
in the uppermoſt, as if they were whole numbers, 

and having finiſhed the work, the Remainder, or 

# difference will be found to be 33. 776 as you ke 15 


done in the Margent. 
When the decimal Niven to be ſubſtracted do 


not conſiſt of an equal Number of places, ſuch de- 
fe& muſt be ſupplyed by annexing Cy phers, or 
ſappoſing as any Cyphers to be annexed (as are 
wanting) on the right hand, and then che Work will 


be as in tlie former Examples, | | 
Been 


' Let it be ai to ſubſtract .0 37486 from 
784 : Now becauſe . 84 hath in it 
but 2 places, and the other hath 6, I 3400 
ſupply that defect by annexing 4 Cy- 037486 
phers thereto as in the Margent, and ; 
the work being finiſhed, I find the Re- .$02514. 
mainder or difference to be Boz3k44: 

The ſame is to be obſerved 'when a decimal 
Fraction or mixt Number is given to _ i 
ubſtracted from a whole number, 64. 009 | 

ſuppoſe 15.486 were given to be. fub- : 15.486 
tracted from 64, becauſe there is no de 
ſcimal annexed to 64, you are to ſap- 48. 514 
[ply the decimal places with Cyphers, - 
and then proceed in the work as before is directed. 


— 
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3 Multiplication of Chap. 5. 
and having finiſhed the work of Subſtraction, the 
Remainder will be found to be 48.514 as by the 
work in the Margent appeareth. Tk | 
Other Examples far Practice may be theſe fol- 
lowing. £72 = ESE 


From $3479 3.4.6 10 
Subſtract . 2784 15.0752 0.2358 - 


— Ce mend — * ——— enumners 0 2 a 


 Remeins . 069 69.5248 9.7642 


Multiplication of Decimal | : 
Fractions. 


1. JN Multiplication of Decimals, whether both 

the Factors are decimal Fractions, or whe- 
ther they be mixt Numbers, or if the ogg be a 
decimal Fraction, and the other a whole Or mixt 
Number the Multiplyer is to be placed under the 
Multiplicand in the very ſame manner as in mul- 
tiplication of whole Numbers, and when they ar@ 
ſo placed, the operation is the ſame in every 
reſpet, as in Multiplication of whole Numbers, 
and when you have added the ſeveral particular 
products together, asis uſual in whole Numbers 
the value of the product is to be found out by 
— 2 | 


General 
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| General Rule. | 


Look how many Decimal places are in both 
the Factors, (viz. the Multiplicand and Multi- 
plier) ſo many decimal places muſt be in the pro- 
duct. 8 | 1 
Wherefore cut off ſo many Figures from the 
right hand of the Product for decimals, and the 
figure or figures remaining on the left hand (if 
there be any) are Integers, as in the following 
Example. | | 

Let it be required to multiply 34.82 by 5.26 
it matters not which you make th&Multiplicand, 
or the Multiplyer, but I take 9,26 for the Multi- 
plyer, becauſe it hath feweſt places, and put 
it in order under 34.82, as if they were both 
whole numbers, and having finiſhed the work of 
Multiplication I find the Product to be 252.7932 
as you may ſee by the following work. | 


34.82 
J. 28 


252.7932 


Then to find the value of the Product, I look 
how many decimal places are in (both) the Mul- 
tiplicand and Multiplyer, and 1 find 4, Wheie- 
fore I mark the 4 firſt places to the right hand 
for decimals, by putting a point . N 
them and the other figures on the left band, 
and then the Product will appear to be really. 
18 1 C 3 2352.74 


"SET. 
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22 Multiplication of. Chap. 5. 
252.7932 that is 252 integers, and 7932 —— 
parts of an integer. 

A ſecond Example may be of a mixt "Nber 
given to be multiplyed by a decimal fraction; 
as thus, let it be required to Multiply 38. 746, 
by 0046 33 3 prepare the given numbers * 0. 
peration as is before directed, and having finiſhed 
the work 1 find the Product to amount to 
178600398. Then to find the true value of the pro- 
duct I conſider the number of decimal places, in 
both the Factors, which I find to be 9, vz. 4 in the 
Multiplicand and 5 in the Multiplyer, therefore L 
mark out nine faces towards the right hand of the 
product of a decimal fraction, which indeed is 
the whole product, and therefore I conclude the 
true value of the product to be 178600398, as by 
the following operation appeareth, VI. 1 


38.5746 
00463 
1157238 

2314476 

1542984 


178600398 


A Third Example ſnall be of 2 decimal Fracti- 
ons, the one being given to be multiplyed by the 
other, as, let there be given . 63478 to be Mul- 
tiplyed by 8264, having diſpoſed of the given 
numbers according to. order, and finiſhed the 
work of Multiplication. as is "before directed, I 
find the Product to amount to 524582192, which 
being done, to find the true value thereof, I con- 

pod a at there are 9 decimal places in both the 
| Factors, 


7 


Chap. 15 | | Decimal Fractiovs. 2 
Factors, viz. 5 in the Multiplicand and 4 in the 
Multiplyer ; wherefore I note out 9 places in the 
product for a decimal Fraction, and ſo I find the 
true value of the Product to be. 524582192, as 
by the following operation appeareth. . 
5 8 | a 8 


# 


63478 
8264 


3 
5 380868 
126956 
507824 


„„ 


524582192 


The like is to be underſtood in any of the like 
Caſes whatſoeyer. | 
II. If it ſo happen (as oftentimes it may) that 
after your Multiplication is finiſhed, the figures 
in the product do not conſiſt of ſo many places as 
there are decimal figures in the Multiplicand and 
Multiplyer, ſuch defect muſt be ſupplied by pre- 
fixing as many Cyphers before it towards the left 
hand, as it wanteth places, and then mark ſuch 
product with the ſaid prefixed Cyphers, for a 
decimal Fraction and the true product required; as 
in the following Example. 
Let it, be required to Multiply 0476. by 
0642, after the Multiplication is finiſhed, E find 
the product to be 3905692, conſiſting but of 6 
Places, but the number of decimal Places in the 
Multiplicand and Multiplyer is 8, wherefore'to 
make the product to conſiſt of 8 places, I prefix 
2 Cyphers before it, and then the true product 
will be. oo 3e 592; the work followeth. "$M 

3 4444 a. 
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0476 
0642 
952 | 
1996 - . . 
2856 


| ,00303592 


In like manner if 376523 were given to be 
Multiplyed by. 130 Vhou will find the product to 
be -506799958 conſiſting of 9 places, but there 
are 10 Decimal places in both the given Factors; 
wherefore the Product muſt be increaſed to 10 
places by prefixing a Cypher which will make it 
0506799958, as by the following work. | 


376523 
1346 


—— 


2259138 
1506092 
1129569 
376523 


.0506799958 


By this time I doubt not but the diligent Lears 
ner is well acquainted with Multiplication of De- 
cimal Fractions, the work being as plain and eaſie 
As in whole Nambers ; The next we come to is 

Diviſion. 3 + 


\ 


CHAP: 


a 25 . 
Diviſion of Decimal Fractions. 


Aving gone through Addition, Subſtraction, 

and Multiplication, (The operation being 
(as you ſee) in every reſpect the very ſame as in 
whole Numbers) we come now to Diviſion; and 
although in Decimals, (as well as in whole Num- 
bers) Diviſion may ſeem ſomewhat difficult to 
the young Practitioner, yet we ſhall endeavour to 
render it as plain and eaſie as poſſible may be. 

I. The operation in diviſion of decimals is in 
every reſpect the ſame with that of whole num- 
bers, therefore the difficulty in diviſion of De- 
cimals lieth not in the operation, but in finding 
out the value of the Quotient after the work of 
Diviſion is ended, a general Rule for finding of 
which ſhall be given by and by. , 

II. It is neceſſary many times to annex a Cypher 
or Cyphers to the dizidend, whither it be a whole 
Number, or a mixt Number, or a Decimal Fra- 
tion, for many times the diviſor, conſiſteth of 
more places than the dividend, and in that caſe 
there muſt be a competent Number of Cyphers 
annexed to the Dividend, as, ſuppoſe it were 
required to divide 73.564 by 46.24897, here you 
cannot conveniently proceed in the work till you 
have annexed Cyphers to the dividend, to in- 
creaſe the number of places in the decimal part 
thereof, and you may annex as many as you pens. Sy 

F 7. hop 


25 Diviſion of Chap. 6. 
for by the 7 Rule of the firſt Chapter, Cyphers 
annexed to. a Decimal Fraction do neither Aug- 
ment nor diminiſh its value. . 15 
III. When a queſtion to be wrought by Divi- 
ſion of decimals is propoſed, conſider whether 
there are as many decimal figures in the dividend, 
as there are in the diviſor ; if there be any want- 
ing, make them full as many, or rather more by 
annexing Cyphers thereto, according ta the Rule 
foregoing, but in ſome caſes there muſt of neceſ- 
ſity be more, for when there is an equal number 
of decimal places in the dividend, and .in the di- 
viſor, and a diviſion can be made, then the Quoti- 
ent will infallibly be a whole number without any 
Fraction, except what is in the Remainder. - _ 
IV. In Multiplication of Decimal Fractions, 
the product containeth as many Decimal figures 
as there are decimal places in the Multiplicand 
and Multiplyer, and in Diviſion if you multiply 
the Quotient by the diviſor the product will be 
equal to the dividend, upon which conſideration 
the true value of the Quotient of any diviſion may 
infallibly be known by this . 


| | General Rule. 


After the work of Diviſion, is ended, conſider 
how many decimal places are in the dividend 
more than there are in the diviſor, and how ma- 
ny ſoever the exceſs is, let ſo many in the Quoti- 
ent be ſeparated from the Reſt, for a Decimal. 
But if there are not ſo many figures in the Quo- 
tient, as the ſaid exceſs is, ſuch defect muſt be 
ſupplyed, by prefixing as many Cyphers one the 
left hand, putting a point before them, as 
_ hath been Taught already; then ſhall ſuch gn 
5 ag . 
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mal as aforeſaid, be the true value of the Quotient 
: amr „ 5 
I ſhall explain this Rule by Examples of the 
ſeveral Caſes that may happen in the diviſion of 
Decimals, which are 9, as followetn. 
i). © 28a whole Number 
2>awhole Number | = | a mixt Number 


- 3% 'S | a Decimal Fraction 
4 2 
585 mixt Number a mixt Numbe 
S 3 
1 Wink, E | a whole Number 
76a Decimal Fraction | a mixt Number 


9 JJ a Decimal Fraction 


Caſe 1. 


A whole number given to be divided by a whole number. 
V. When you are to divide one whole Number 
by another and they are not commenſurable, 
though there are no decimals in either the divi- 
dend or the diviſor, yet if you annex a Compe- 
tent number of Cyphers to the dividend, there 
will be a decimal in the Quotient conſiſting of 
as many places as you annexed Cyphers to the di- 


vidend. 


Example 1. 


+ Let there be given 5729 to be divided by 438; 

According to the foregoing Rule, I annex a Num- 
ber of Cyphers, (ſuppoſe 4) to the given divi- 
dend which will ſupply 4 decimal places, and it 
will be 5729.0000, and after the work of diviſi- 
on is finiſhed I find the Quotient to be 130799 
433) 57290000 (13.0799, &c, 


ay 
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28 Diviſon e Chap. 6. 
Now to find out the value of the Quotient by 
the General Rule before-going, I conſider that 
there are no decimals in the diviſor, but there are 
4 in the dividend, and conſequently by the ſaid 
Rule there muſt be 4 decimal places noted out in 
the Quotient by ſetting a point before them, and 
then the true value of the Quotient will be 
found to be 13.0799. | 


„ 


Example 2. 


Let there be given 48 to be divided by 43796, 
you cannot here make any work till you have an- 
nexed Cyphers to the dividend, becauſe the di- 
viſor is bigger than the dividend, and therefore 
annex as many as you think convenient, ſuppoſe 
6, and having finiſned the work of diviſion you 
will find the Quotient to be 1095, now to find 
out its true value, conſider that there are no de- 

cimal places in the diviſor, but there are 6, in 
the dividend, therefore there muſt be 6 decimal 
places in the Quotient, but the Quotient as yet 
poſſeſſeth but 4 places, therefore to make them 
up 6 according to the ſaid general Rule, I prefix 
two Cyphers before the other figures, on the left 
hand of the ſame, ſo as they may take place in the 
decimal by putting a point before them, ſo will the 


true Quotient be .021095, Cc. 
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43796) 48.000000 (.001995, © c. E' . 


This firſt Caſe may very well ſerve for a fur 
ther illuſtration of the firſt Rule of the ſecond 


Chapter of this. Book  _ 
eee . 
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| C aſe 2. | $1] 


Example 3. 


A whole number given to be divided by a mixt number; 


Let the whole number 586 be given to be di- 
vided by the mixt number 36.4865; here you 
may obſerve that although the dividend be great- 
er than the diviſor, yet therecan be no operation 
untill the dividend is prepared by anneting a 
competent number of Cyphers to it, and accord- 
ing to the third Rule of this Chapter, I muſt an- 
nex at leaſt 4, but here I ſhall take 6 (or more at 
pleaſure ) and then the dividend will be 
 586:c00000, and the work being finiſhed as in 
Diviſion of whole numbers, the Quotient will be 
founc> to be 1606, &c. \ 


39.4865) 586. o (16,06, Cc. 


Now to diſcover the value of this Quotient, 
according to the general Rule foregoing, I conſi- 
der that there are four decimal figures in the divi- 
for, and 6 decimal places in the dividend, the ex- 
ceſs being 2, and conſequently there muſt be two 
decimal places noted in the Quotient by putting 
a point before them, and then the true Quotient 
will be 16.06 as you may prove at your leiſure, 


Example 4+ 


Another Example of the ſecond Caſe may be 
this, let there be given the number 2, to be 
divided by the mixt number 28.74, having pre- 
pared the dividend, by annexing 6 Cyphers to 
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it, (or more at pleaſure) and finiſned the work 
of diviſion as in whole numbers, I find the Quoti- 
ent to be 695, GC. OY 5 

| 28.74) 2.000000 (0695, &c. 
_ Nowtto.find out the true value of this Quotient 
I conſider according”.to the general Rule, that 
there are but two decimal places in the diviſor, 
and 6 in the dividend, therefore (the exceſs being 
4) there moſt be 4 decimal places in the Quoti- 

ent, but there are but three places, wheretore 1 1 

make them. up 4, by prefixing a Cypher before 

them, according to the latter part of the. ſaid 

General Rule. 18 17 003: 


Caſe 3. 
Example "A 
4 whole numb. given to be divided by « decimal Frad. 


Let there be given the whole Number 48 to 
be divided by the decimal .0675, after the divi- 
dend is prepared by annexing a competent number 
of Cyphers, as ſuppoſe. 7, after the work of di- 
viſion is ended, I find the Quotient to amount to 
e inn OG 4% e922 
| 0675) 48.0050000 tt. 111, fc, 
Now to find out the value of the ſaid Quotient, 
by the foregoing general Rule, I conſider that 
there are 4 decimal places, in the diviſor, and 7 
in the dividend, the exceſs being 3; wherefore I 

_ conclude that according to the ſaid Rule, there 
' muſt be 3 decimal figures in the Quote, cut off or 
ſeparated from the reſt by a point, and then the 
true value of the Quotient will be 711.111 that is 
717 integers, and 111 decimal parts of an integer 
or very near, © „ g Caſe 


* 
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| caſe 4. 
Example 6. 


4 * * given to be divided by a whole. number, 


Let there be given the mixt Number p 4 874, to 
be divided by the whole Number 75. 9 | 
After the dividend 1s Crip by annexing 
Cyphers at pleaſure, and the operation (accord- 
ing to diviſion of whole numbers finiſhed) you 
will find this Quotient, - viz. 991432. . 
Ne 7 1 7423-57499 (914% e 
Now to find out the true value of the faid 
Quotient, I conſider that after there are 2 Cy- 
phers annexed to the dividend, that the decimal 
part thereof will poſſeſs 5 places; and becauſe 
there are none in the diviſor, therefore the ex- 
ceſs is 5, and conſequently (according to the {aid 
General Rule) I note 5 Places in the Quotient for 
the decimal part, which being done, I ſind the 


7 


true value of it to be 9.91432. 
ag : Example 7. 


Again, let the dividend in the laſt Example, f 
viz.. 743.574 be given to be divided by the whole 
Number 43576, and the Quotient will be found 
to be 17063, if there be 3 Cyphers annexed to 
the dividend, and there will be 6 decimal places in 
It, and not one in the. diviſor, wherefore there 
muſt be C decimal places in the Quotient, but | 
there are but 5, therefore to make them 6, ac. 
cording to the ſaid General Rule, I prefix a C y? 
pher, and then the true value of the Quotient. / 


o 
2 
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will be [017063 as upon proof you will eafily 
find. 1 5 


43567) 743. 574000 (. 17063, &e. 
: & + 
e | Example 8. 


A mixt number given to be divided by a mixt number. 


Let the following mixt Number, viz. 3.748 be 
given to be divided by the mixt Number 46.375. 
Here according to former directions I annex Cy- 
phers (at pleaſure) to the dividend, ſuppoſe 5, 
then will the dividend be 3.74 800000 and hav- I 
ing finiſhed the work of diviſion, as if they were | 
whole numbers, I find the Quote to be 8084, Cc. d 
but the true value of this Quotient thus found I ir 
as yet know not, therefore to make a diſcovery I ti 
of its value I conſider that in the dividend there Ill c: 
are 8 decimal places, and in the diviſor there are | © 
but three ſach places, therefore the number of be 
decimal places in the dividend exceeds the num- | 21 
ber of places in the diviſor by 5, ſo that by the 10 
foregging general Rule I know that there muſt 1:7 
be 5 decimal places in the Quotient, but there are || 
only 4 figures, zi. 8084, but to make them 5 
according to the general Rule, I prefix a Cypher 
before the other figures and it makes .08084, 


which is the true Quotient ſought. _ | 


3 ee, 


46,375) 3.74 800000 (. 8084, &c, to 
7 Caſe dit 
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' Caſe 6. 
4 irt number given to be divided by a Dec. Fraction. 


453 1 Example 9. 5; It 

Let there be given the mixt number 54. 379 
to be divided by the Decimal Fraction .34687, 
having. annexed a competent number of Cyphers, 
{5 that there may be 3, or 4, or 5 Decimal places 
in the dividend more than there are in the divi- 
for, wherefore 1 annex 6 Cyphers, and then the 
dividend will be 54.375c000000 , and when the 
work of Diviſion is ended the Quotient will be 
found to be 1567705. . 

Which being done the next thing in order to 
the compleating of the work, is to find out the 
true value of the ſaid Quotient, which is eaſily 
done by the ſaid general rule, for I conſider that 
in the diviſor there are 5 decimal places but in 
the dividend there are 9 ( viz. 3 given ſignifi- 
cant figures, and 6 Cyphers annexed) ſo that the 
exceſs is 4, therefore I conclude that there muſt 
be 4 Decimal places in the Quotient, and the reſt 
are of the Integral part, ſo that I find the true 
Quotient is 156.7765, that is 156 Integers and 
7705 or 72600 parts of an Integer, which you 
may ealily prove at your Leiſure. | 


34687) 54. 379020000 (1 56.7705, S 


® f - 


If there were given the mixt Number 45.384 
to be divided by. o02497; here are not ſo manyx 
decimal flaces in the dividend as there is in the 
diviſor, therefore do! increaſe their Number by 
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annexing 5 Cyphers thereto, and then the divi- 


it for operation, but yet you may at your-plea- 


I 


dend will be 45.38400009, then do I proceed to 
the operation, taking no notice at all of the the 


Cyphers which are before the Diviſor, but work 


as if there were none at all, and when the work 


of diviſion is finiſhed, I find the Quotient to be 


183740.89, &c. 18 9 
090247) 45. 38400000 (1 8 3740. 89, &c. 
Now the Quotient being found, come next to 


find cut its value, which to do I conſider that 
there are 6 decimal places in the diviior, and 8 in 


the dividend, ſo that theexcels is 2 places, there- 


fore I conclude according to the ſaid General 
Rule, that there muſt be two decimal places noted 
in the Quotient, ſo that then its true value will be 
found to be 183740. 89, Cc. ne nes 


Caſe 7. vivid 
A Decimal Fraction given 10 be divided by a whole 
EE oo f number. „ - 


Example 11. : 
Let it be required to divide the decimal 
Fraction 7864 by the whole Number 25. 
here in this Example, there is no need of an- 
nexing any Cyphers to the dividend to prepare 


ſ\y*2, only becauſe there is no neceſſity I ſhall for- 
bear if, and proceed to the work according to 
the, Rule of Diviſion in whole Numbers, and the 
work being finiſhed, 1 find the Quotient to be 
31g. then I procecd to find out the value of this 

s Quotient 


K 


"le 


Chap: 6. Decimal Fractions 35 
Quotient by the General Rule foregoing, and be- 
cauſe there is no decimal in the diviſor, and 5 in 
the dividend, therefore there muſt be 5 decimal 
places in the Quotient, and there are but 3 places 
as yet, therefore do 1 prefix two Cyphers befote 
the Quotient thus found, and note them for th 
true Quotient ſought, which 1s .0031 4,' as by th, 
operation appeareth. 


205.) 07864 (00314 
I” x: \ Caſe 8. 


7 


Number. 4 


"A. Decimal Fraction given to. be divided by a mixt 


Example 12. 


Let there be given the ' Decimal Fraction . 846 
to be divided by the mixt number 3.496, here I 1. 
prepare the dividend for the work by an nexing 4 
Cyphers thereto, and having finiſned the work of 
Diviſion I find the quotient to be 2433, and to diſ- 
cover its value according to the general Rule, I. 
conſider that there are in the dividend (after the 4 
Cyphers are thereto annexed) 7 decimal places, 
and in the diviſor there are but 3, ſo that the ex- 
cels is 4, therefore I conclude that there muſt be 
four decimal places in the Quotient, fo that the 
true Quotient is the Decimal Number . 2433, Ce. 
as followet h. 


| 3.476) 8400 (2433, . 


. But 


36, Diviſion o,. Chap. 6. 
But if to the faid dividend . 846 there had been 
annexed 5 Cyphers then the true Quotient would 
have been 24338, Cc: and if there had been 6 
Cyphers annexed thereto then had the Quotient 
been . 243383, GC. n 


6 Example 13. 
Let it de required to divide this Decimal Fra- 


Aion, viz. 846 by the mixt Number 34. 76, 
after I have annexed Cyphers to the Dividend 


to prepare it for the work; and the work of 


Diviſion being finiſhed, I find (as before) the 
Quotient to be 2433, but the value of it being 
found out, by the general Rule, will be different 
from the former Quote, for having taken the 
number of decimal places, in the dividend and 
the diviſor, 1 find the exceſs to be 5 in the divi- 
dend, fo that there ſhould be 5 decimal places in 
the Quotient, but there are now but 4 places, 
whereof to ſupply. that defect I prefix a Cypher 


before the ſaid Quote, and put the point before it 
fa as it may take place in the Decimal, and then 


the true value of the Quotient will be .02433, 
&e..as'followeth.; ,- 9717 55 


34.76) . 8460 (02433, Gc. | 
And if the Diviſor had been 347.6 then the 


x 


* ” 


Quote would haye been ,002433, Cc. 


Caſe 
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Cafe 9, 


A Decimal Fraition given to be divided by @ _ 
"Omg Dec ima Fraction. 0 


Example 14. 


Let there be given the Decimal Fraction 
835796 to be divided by . 243, here I may annex 
Cyphers at pleaſure to the Dividend to prepare 
it for operation, but becauſe there is no neceſſity 
for it I ſhall for hear, and proceed to the work as 
in Diviſion of whole numbers, which being fi- 
niſhed I find in the Quotient the number 3439, 
and now ] have nothing to do but to find out the 
true value of this Quotient, and in order there- 
unto I conſider that in the dividend are 6 decimal 
places, and in the Diviſor but 3, wherefore the 
exceſs is 3, which is the number of decimal places 
in the Quotient, which being ſeparated from the 
reſt by a point according to former directions, the 


true yalge, of the Quotient will be found to be 


3.439 Cc. 
243) 83576 (3.439. 


But if the dividend had had a Cypher annexed 
to it, then the Quotient would have been 3.4394 
Cc. and if two Cyphers had been annexed to it, 
then the Quotient would have been 3.43948, Cc. 
But if the dividend had bcen .0835796, and the 


_ diviſor the fame as before, the operation would 


have been ſtil} the ſame, and the ſame fignres 
would be in the Quotient but not of the ſame 
value, for they would have been all Decimals, 
| 1 VIZ. 


8 Diven of Dec. Fractious. Chap. 6, . 


Viz. 3439, Cc. But if the Dividend had been 
(as before) 835796) and the Diviſor had been 
(9243) the ſame as before with a Cypher pre- 
fixed before it to depreſs its value, thongh the 
operation be the very ſame, yet the value of the 
Quotient would have been 34.39, Cc. And if 
the diviſor had had two Cyphers prefixed before 
it thus . 00243 then the Quotient would have 
been 343.9, &e, And if the Diviſor had been 
(O) the fame is before with 3 Cyphers 
prefixed before it then the Quotient would have 
been 3439. conſiſting intirely of Integers, except 
you have annexed Cyphers to the Dividend. Thus 
have I largely gone over all the cafes that can 
happen in Diviſion of Decimals, and have given 
one or more examples in every Caſe,” ſo that I 
hope by this time the diligent Reader is made 
capable of performing any Operation, either in 
addition, Subſtraction, or Multiplication, or Di- 
viſion of Decimals, and if he be ſo perfected; 
perhaps:he may be deſirous to know ſomething of 
rhe uſe and application in the practical parts of 
Arithmetick, before he comes to the more diffi- 
cult part of the extraction of Roots, and becauſe 
would not dull the edge of his Apetite, I ſhall 
vive him a taſte of their excellent uſe in the Rule 
f proportion, and in the Menſuration of ſome 
Superficies and Solids, and then come to ſhew 
their uſe in the extracting the Cube and Square 
Roo ts, 0 the calculating of n Oc. 85 
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CHAP. VII. 


| The Rule of: 9 in Decimals. 


14.3 


rf Shall —— WE 1 with the Rule of 3 
4 its diſtinct kinds, viz. Single, Double, Di- 
fect, or Inverſe, ſuppoſing the Learner to be 


acquajated with. that end in the Frais; of 


vulgar Arithmetick. 
I. In the Rule of 3 in decimals, the operati- 
on is in every reſpect. . the ſame as in whole 


Numbers, ſo is it in all the parts, or Rules. of 


Arithmetick, only when you work in Decimals 
you mult have reſpect to the Decimal Rules be- 
fore taught, for in decimals you muſt Add, Sub- 
tract, Multiply, and Divide, when, and after 
the ſame manner as you do in whole Numbers, a 
few n will make 1 ra Pe in the knews- 
War 3 


E. xample 1. 


If 14 J. of Tobacco coſt 35.6: & how much 
will 326; J. coſt at that Rate? 


When the Fractional parts of the Numbers in 
this Queſtion are turned into decimals, then it 


will be read thus, vz. 


If 1.75 J. of Tabacco coſt 3. TEA = W eh will 
326. 25 J. of the ſame coſt at that Rat | 
D 4 The. %; 


» 
« 
* 


40 4 | The Rule of 3 e Chap. ; A 
The numbers being orderly placed as is dire&- 
ed in the 6 Rule of the 10 Chapter of my 
Vulgar Arithmetick will ſtand as followeth, 


79 


l. g. Tt. 
1.75 3.5 + 320,25 


And if you multiply the third number by the 
ſecond, or the ſecond by the third, which is all 
one, and divide the Product thereof by the firſt, 
as is directed in the 10 Rule of the 7 Chap. 
of my Vulgar Arithmetick; only in Multiply- 
ing and Dividing, you muſt have regard to Mul- 
tiplication and Diviſion of Decimals delivered in 
the two Chapters foregoing, and when the 
work is finiſned, the anſwer will be found to be 
652. 5 ſhillings, or 32 J. 12 5. 6 d. ſee the fol- 
lowing work. ene 


4 ; 


- 


1.78 


, 


o 8 ; & | 
wy 18 — "> > 2%: C 3 | Cad. 
Chap. 7. in Decimals. 41 
= a i 95 5 _— 8 T7 1 % 25 : : 
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1.75 * 35 3: 326255 egg 
. a 1 3.5 ; 3 


5 | 163125 
| 98. 078 ow R. * 


1 550 1141 $75 b 
1050 * 


918 
979 


_— 


Eo Po | I 

Facit 8 fillings 350 
or 32 J. 12 5. 8 l. 

a 875 


875 


p——_——— 
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Example 2. 


u c. of Tobacco coft 231 21 Ni OM. 
be the price of 17 C. weight of the fame at that 


Rate ? A | 
The given numbers being Rightly ſtated, toge- 
ther with the whole operation take as fol- 


loweth. 


The ; Rule of 5 
. C. 
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=» 
© F 5 


[ 5 1 oy " SRI 5 
| wer” o. 37 7 Se 5 88 5 
99 430.950 (47.883 
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8 72 5 facit 47.883 1 or 
N} 


eee nil p,cod bg 
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30 | « 7 
: * 


47.883 /. now the value of this decimal Ffacti- 
on may be diſcovered at firſt ſight (by chat 
brief way of finding the yalye of a decimal part 
of a pound Sterling, delivered in the 4 Rul 


; 5 


Tap. 7. in Decimals, * 
Chap. 1 * * 
Example 3. 
If an unde of Gold be wortk 2 J. f. 9 6. 4 d. 
I demand the price of 190z. 3 pw. 5 gr. at t that 
Rage 7 \ 
- By the 4 Rule of the 2 Chapter 3 pw. 5 ar | 
may be reduced to this decimal of an ounce, viz. 
1604 16, ſo that 19.160416 is a! mixt number 
equal in value to 1 9 ox. 3 pw. 5 gr. And by the ſame 
Rule. 9566 is found to be the Decimal part of a 
pound ſterling, equal in value to 19 . 4 d. fo 
that the decimals being found out, and the nnm- 
bers given in the queſtion being ſtated in order 


will be as followeth, viz. 5 5 
5 8 SS "26S 
5 ON. OE Li YE: 3 Wu 2 2 þ Y We 
3 "LIVE : 19.160416 * 56.841 
2.9666 
l, — — ꝙF— 
Facit 56. 505, GS r. 11% 
. 1149062408 A 
or $616—10 fer 114962496 
| | 172443744 
JJCFͤͤͤ·ꝰIÿ9S: >. > 
56. 8412901056 


80 that 1 and the anſwer to the nin to 
be 56.84 129, Cc. or 56 J. 16 . 10 d. very near 
as it may be diſcovered by the brief way of find- 
ing the value of the decimal of a pound Werne 
Mano e e the 13 page. TO -F : —— 
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called a Rectan- 


Chap. 80 


5 0 H n P. VIII. 


The farther uſe of Decimals in 
* the Menſuration of e 


ne: cies and Solids. 


PRO Pp. L 
iD 9 3 a ; long: 8 quare.. 


> rigs eo. 2 37D 
metricians * wit OH d f 1 7 
gular Paralleloo- 3 
gram, and it B „ N 
may very fitly | 
be . by a long TORS Table, or a long 
Board, or the like, as the figure ABC D, in 
the Margent, and to find out its content 'the 
Rule is 
Multiply the length of it in Feet or Inches, by 
the breadth of it in Feet, or in Inches, and the 
product will give you the true Superficial Content 
1 it in Feet © or Inches. 
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Chap; 3. Tie aſe of Decimats, ce. 4 


Example. 


There is a Table whoſe length is 18.75 Feet 
and its Breadth 3.5 Feet, I demand its content 
in ee + mentor E 
I0o anſwer this queſtion, I take 18.75 Feet 
(the length of it) and multiply it by 3.5 Feet 
(the breadth of it) and the product is 65.625 feet 
which is the content of the Table, as was requirell. 


a... x 


— ö 


Facit 65.625 feet | 


Here by the way take notice that. alchoazh 
amongſt Artificers, the two foot Rule is gene- 
rally divided each foot into 12 inches, &c, Yet 
for Hm that is at any time imployed in the pra- 
ctice of Meaſuring, it would be moſt neceilary 
for him to have his two foot Rule, each foot di- 
vided into 10 equal parts, and each of thoſe parts 
divided again into 10 other equal parts, ſo would 
the whole foot be divided into 100 equal parts 
and thereby would it be made fit to take the di- 
menſions of any thing whatſoever, in feet and 
decimal parts of a foot. and thereby the content 
of any thing may be found as exactly if not 
more exactly and near, than if the foot were di- 
vided into Inches, quarters and half 1 


5 * ; - 5 * a 
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s "+ Thenſe of Decim Chap. $ 
- and thereby many times would there be much 
labour and pains avoided, which the Arteſt is 
Content to undergo through the want of ſuch 
Decimal diviſion of this Rule, as we will ſhew in 
the ſolving of the former propoſition, after the 
vulgar way. The Queſtion is t 
There is a Table whoſe length is 18 foot 9 
inches, and its breadth 3 foot 6 Inches, now. I 
demand its content in feet? Fo | 
Now before I can find its content, 1 muſt find 
its length and breadth in Inches, and- then multi- 
ply the inches of the length by the inches of the 
breadth, and then the product will be 9450 
which is its content in oo inches, and to find 
its Content in feet I muſt divide the inches by- 
144 (the number of ſquare inches in a foot) and 
the Quotient is the content in feet - See the work 

following | 
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| Chap: 8. - * Mertz, 47 
so that yo ſee according to- this 7 the an 
ſwer is 65 ſquare feet and go inches, or A of a 


fodt which is the very ſame with that anſwer in 


decimals, and if the Diviſion by 144 had been 


| continued by - annexing Cyphers to the Dividend 


$450, there would haye come out in veg Quotient 
the -Decimal 624 as beformme - 
But how tedious a work it is to 1 it af- 


| ter the vulgar way, compared with the decimal 


way I leave the Judicious Reader to judge, and 


much more tedious would it have been if there 


had been either halfs or quarters of. Inches either 
in the N or breadtb, or both bũt the work 
would ſtifi have been the e in the decimal 
way, that is, in every reſpect as eaſie. 

After the ſame manner is found out 2 Con- 
tent of the true Geometrical ſquare, which is a 


figure fiely Repreſented -by-an- exaG.quife Tren- 
cher, that is, having its length and breadth * 


1 


iP RO b. * oat 
7 0 find the Cuntnt of: 4 rh 
61 e e Sb 4 Viangle. 4 


FI 
7 2 1 


A! Right anpled Triangle i is a plain fon hav- 


ing 3 ſides and 3 Angles as the figure B, C, 
D, in the Margent ', two of | which fides 


vir. BC and CD, are perpendictlar to each o- 
_ now if from the top of the perdendicular 
a. t B, there be a line drawn parallel to the bait”. 


B, C, 


— 9 * XY Ex 
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1 


B, C, as isthe Prickt line A, D, and from the end 
of the Baſe at B, there be drawn the prickt line 
B, A parallel to the perpendicular till it meet the 
line A, D in A, then will there be made the paral- 
lelogram, or long ſquare A, B, C, D, of which 
the Triangle B, C, D, is half, the Diagonal B, D. 
dividing the whole parallelogram into 2 equal 
parts. 0) 4 35 BK oo 3m 


- 
A 


| Now it is plain from the firſt propoſition, that 
if you multiply the fide B, C, by che fide. C, D, 


then the product will be the Content of the whole 


parallelogram A, B, C, D, and then the half of 


that Content will be the Content of the given Tri- 


angle B, C, D. Or if you take half C, D, which 
is C, F, and half of B, A, Which is B, E, and 
draw the line E, F, then will E, F, divide the 
parallelogram A, B, C, D, into two equal paralle- 
loprams, and either of them is qual to the given 


Triangle B, C, D, now if by the firſt propoſiti- 
on 1 can find the Content of the parallelogram 
E, B, C, F, I find alſo the Content of the Tri- 


angle B, C, D, becauſe they are equal, whence 


it comes to paſs that if you multiply the baſe. by 
half the perpendicular, or the eee 
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half the baſe of a Rectangular Triangle C which 
is all one) the product will be the true CY 


thereof. 


4 


Exanple. 


Ww- the former Triangle the baſe B, C, is 18.28 


| ook: and the perpendicular C, D, is 12.26 Feet, [ 
demand its Content in Feet ? % 
Here I firſt find the Content of the whole Paral- 
lelogram, by multiplying the ſides together, and 
the Produ@ ! is 224.1128 Feet; and the half of that 
product is the Content of tue Triangle B, C, D, 
1 IS 11 — Feet. See the following 
wor i 


* 


18.28 the ſide B, E 

: 12.26 the adde C, D. 
10968 
„ 
A {Uh 3650 
4 1828 

. urs — Sn | 


3) 224. 1128 @t 12. on Feet 


1 be 9 5 would have been 115 ſame, if 1 
the one ſide by half the other. 


bag en the ſhortel way, and m ra- 85 
Neal, ia works, q Þ912f16 "Or 
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the whole menen x8. 28 
A RE GD 6.13 


5484 
1828 


10968 
ran I 112.0564 Feet. 


J 1 2 


Ihe anſwer would have been the ſame, if 1 had 
taken the whole ſide CD, aud wür it by 
half the ſide B C. | 
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PROP. III. 
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To find the Content of any $I 
Lrlaugle, 1 not I > nah 


T DET: E beft and eaſieſt way is to let fall a per- 

4 pendicular, upon the longeſt” ſde from the 
angle that is oppolite to it, Which will divide 
it into two right-angled plain Triangles, as ſup- 
. poſe there were given the plain D ABC, 
as followeth. 


„„ ey ad. 
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Chap. 8. is Meaſaring. 
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Here the ſide A B, being the longeſt ſide, I 
let fall a perpendicular from its oppoſite angle at 
C, which falleth upon D, in the line AB, ſo is 
the line C D tlie nea-2|t diſtance between the 
angular point C, and the line A B, and divideth 
| the given Triangle A B C, into "two Right-an- 
gled Triangles, (viz. ADC and CD B; and 
if you find the content of theſe two Right- 
angled; Triangles (according to the directions in 
the ſecond. propoſition) and add them together, 
their f. PY will be the content of the given Tri- 
angle ABC. But i it may be more artificially found 
out thus, 

Multiply hatf the line C b, into the whole 
line A B, the Product will give the Content of 
the Triangle which was ſought, or if you mul- 
tiply the "whole line C D, into half the line 
A B, the product will be the Content of the given 

r- Triangle, which is very plain from a due conſide- 
he ration of the method uſed. ia ſolving the ſecond 
de propoſition. | 


! 
7 r oy es Tal „„ | 
"$45 1 < ws; i 14 Brlefl. A 1 5 


FA. 


"Ter the baſe. © or. . ſide A B be 48. 5 Fett 


ons, andthe. the length of the ,;perpendiqnlay , 
rel CD be 21.6 Feet, 1 defire to End w. how, Any 


25110 E 2 3 Iquare 
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F . ſquare, or ſuperficial feet are contained in the ſaid 
ä * riangle? 


foregoing Rule, I firſt Bi-part the Baſe AB 48.5 


To refolve this queſtion according to the 


which is 24.25 which I multiply by the length of F 


the perpendicular C D 21.6 and the Product is 
523.8 - See the a. work, 


; 24.25 or thus 48 5 


es Es 14.8 
14550 - 3880 
2425 4850 | 
?. aut tn | 
523.80 


| 52 3. 800 | facit. 1 
8 80 that you ſee the content is the ſame tie. of 
ES hs foreſaid ways ſoever you work; obſerve the 


ſame method in finding the content of any 8 
Triangle — 


PROP. is a 
. Ts fd tbe Content of a- Tre 


pentium. - 


; — 


unequal ſides, and as many unequal An- 


| ion is a plane be having four 


to gad out its content 6bſexye the bllowing di- 


8 r . 
= IN 2 Divide 


it matters not how unequal they ate, andſ 


— 


| Chap. 8. is 11 : 53 
Divide it into two oblique Triangles, by draw- 


| ing a line from any one of rhe angles, to the angle 


that is oppoſite thereto, which line ſhall be a com- 


mon baſe to both the Triangles,, 


Then if you find out. the content of both 


theſe Triangles, according to the method pre- 


ſcribed in the third ꝓropaſitian, the ſum of 


their contents, is the content of the given Tra- 


pezium. 
Or it may be more "artificial nd out thus, 


Vit. 
Multiply the length of the common baſe by 


half the ſum of the perpendiculars let fall from 


the angles oppoſite to the ſaid common baſe, and 
the product will be the content of the whole Trape- 


zium- orelſe 

Multiply the ſam of the ſaid perpengiculars by 
half the ſaid common baſe, and! it will produce the 
ſame effect. | 


Example. 


| In the following Trapezinm A BC D, draw 
the baſe-A C, which ſnppoſe to be 9.5. Feet, 
then let fall the perpendicular at D, which let de 
3.45 Feet, and that at B 4.25 Feet, the ſam. of 
the ſaid perpendiculars is 7.7 half of which is 
3.85; by which if the common baſe A C be mul- 
tiplyed, the product (which is) 36.575 is the 
content of the Trapezium required. Or i 
you multiply 7.7 the ſum of the perpendiculars 
by half of the common baſe 9.5, which is 4.5 
the progus will be the lame. See the following 
wor 


E323 ͤ • 


— FR» 
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| EG 5 
zendicular at B a 
45 the perpendicular at D 

at the PErPenak lar at B þ 
19 5 ee 
7. 70 their * 0 5 
3.85 their half sum | 
Lo * 8 
i e 4-75 half ACC - 

6 | | 
3495 1 5 3 
4 facit 36.575 3325 : fic 
Facit 36.575 P 
ea 
th 
5 = 
be 
8 be 
| — 
PROP, ier 
5 of 
the 


DROP. x 


lar Polygon. "Ur 


SHEN 1 2 


| Ada Polygon 175 a lang Figure confilt- | 
| At ing of equal ſides and equal Angles, viz. 

a Pentagon, confiſting of 5 equal ſides, and 
5 <qual Angles ; an Hexagon, conſiſting of 6 
bo ual fides, and 6 equal Augles; at Heptagon 

ſeven equal ſides, an Octogon of eight, Cc. 
a to meaſure any one of theſe regular planes, do 


thus draw a line from the Centre of the Figure 


to the middle of any one of the ſides, and mul- 
tiply that line into. half the ſum of the ſides, and 
the Product thence ariſing is the content of the 
given plane. 


Chap.“ 8. . l, ; Wet 


Fe 0 ful the Content of any regu: 


I - ſhall give you. an Example of this in the 


Menſuration of an Hexagon, or plane of 6 equal | 


ſides. 
Let there be given the erte A 8 9 HER 
having the length of t 
each ſide 30 then will 7 3 
the length of the... | A . 3 
perpendicular G H 
be 26 fere, now there 
being in all 6 ſides, _ 
and each of them in 
length 30, the ſum 
of them all is 180 
the half of which is 
90, „ Which being mul - 


+ * 


"ho. The uſe of Decimals 


tiplyed by 26, the product will be 2340, which 
is the content of the given Hexagon. 5 

The reaſon of this manner of working is ve- 
TY plain, if from the Centre you draw the 
lines G A, and GB, thereby making the Trian- 


gle GAB, whoſe content (by the third propo- 


ſition) is found by multiplying the endicular 
GH into half the ſide AB, os N hg 45 A, or 
H B, but there are 6 ſuch Triangles in the given 
Polygon; therefore G H, multiplyed into 6 times 
H B, produceth the content require. 


6...» 


PR OP. VI. 


To find the Content of auy Irre- 


«gular Polygon. 


T ET it be required to meaſure the following 
Figure ABC DEFGHI. N 


Firſt take care that the whole plane be di- 
vided in Trapeziums and Triangles according 
to your own fancy, and as the nature of the 
plane will bear, and then meaſure thoſe Trape- 
ziums and Triangles, as is directed in the third 
and fourth Propoſitions before going, and add 
the ſeyeral contents together, ſo will the ſum 
fer you the whole content of that Irregular Po- 
ygon. | / 8 5 
As in this Example, firſt I draw the lines A C, 
and D E, and E G, ſo is the whole figure divided 
| * . * aug 


* 


— * 
— 7 


Chap. g: 
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into t! Frapeziums A B C1, and CIHÞ, and 
DHE, and the. Triangle E G F, the contents 
of which being ſeverally found out by the third 
and fourth Propoſition, the ſum of them will be 
the content of the whole nie | 


PROP. VII. 


To * the circumference of « Crels 


ba ing the e given. 


. 


Circle is a Geometrical Figure exadly 
round, ſo that if from a point in the 
middle of it called the Centre, there be ne- 
ver ſo many lines drawn to the 'Circumf:rence, 
they will all be of equal length. Bat between 


| the diametey and circumference of a circle there 


cannot be found a true and exact proportion. 
Archimedes hath demonſtrated the proportion to 
2 $7 is to 223 but that of Van Cenlen 1s 


q 


50 The uſe of Bebel Chap. 8. 
the moſt exact, who makes it to be as 1, is to 
FA 141 $926$358979323845, &c, but for pra- 

ice this f vllowing MEI Ip ſufficiently 
exact, vi. 1 0 


* 
1 7 22 


T. 
As. 1. is to 3:xg16 | 
So is the Diameter of any circle, 
To its Circumference. 


In the Circle deſcribed in the e the 
Diameter A C is 5 
28, I demand what 
18 the circumference J-:..... 

ABCD? | 

To anſwer which 
I fay by the propor- 
tion foregoing ; As 
I is to 3.1416, ſo is 
28 the diameter to 
87. 9648, which 1s 
the circumference A B © D. The work fol- 
loyeth. 


As 1 to 3.1416; ſo is 28 to 87.9648 
5 3 | 


3 


2 8 


— — 


de ing . re 


\ 
„ 
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PROP. VIII. 


Zo find the content of a Circle 
| having. the Diameter given. 

Irſt find out the circmference, © by the laſt 
Propoſition, then multiply half the circumfe- 
rence by half the Diameter, and that produ@ is 
the Content. lis 


2 Example. 
There is a Circle whoſe Diameter is 14 inches, 
I demand how many ſquare Inches are the content 
of that Circle? . | 
By the foregoing Propoſition, I find the cir- 
cCumference to be 43.9824 Inches, the half of 
which is 21.9912 which being multiplyed by 
7, (half the given Diameter) the product is 
153.9384 Which is the content required. See 
the work. 9 5 ona ee Fo 


* # 


21.9912 | 
* 5 
— — 


Ful eacit 153-9384 ſquare Inches, 


um 44 1 
+. —— = 
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Fo frd the 2 content 1 a ſquare piece 
| of Timber, Stone, '&c,, W Hoſe 6 e 


are eq nal, that i 165 whoſe ends are 


the ſam bigneſs. 


Juch Aa ſolid piece by Seiner aal f is called a a 

Parallepipedon, and its content is thus found 
Out, viz; - | 
Firſt find out the ſuperficial content of the 
baſe or end, (by the firſt propoſition) then mul- 
tiply that content by the whole length, and that 
Product is the ſolid content of the WA piece. gs 


 Exainple. ace e e 
There i is a -ſqagre piece of E inder, the this 
-. contipnous ſides at the end of which *% 2 
Feet, and 1.8 Feet, and its length is 22 Feet, I 
demand how many folid Feet are in that piece of 
Timber. 

Firſt 1 multiply i by 1.8 the i des of the 
- baſe, and that produceth 4.5 for the content of 
the baſe or end, and that Product I multiply by 22 
the length, and that produceth 99 Feet, and ſ9 ma- 
ny is there contained in that piece of Timber , AS 
you may ſee in the following work. 


2.5 


| Chap. s. ; in Meaſaring, 


2-5 Fthe 2 ſides at the end 
200 
25 
4-50 the ſuperficial content of the end 
22 


1900 
9800 


pon. — — 


facit 99.00 Feet for the content Required.” oy 


Here note, if the ſides of the end, or bafe, 
be given in Inches, and its length in Feet, then 
Reduce the ſides of the baſe into the Decimal 
parts of a Foot, and proceed as before, or yon 
may find out the content of the baſe in Inches, 
and multiply that content by the length in Feet, 
and that product divided by 144, will give you 
the content in Feet, or elſe reduce the length into 
Inches, and multiply the content of the baſe there- 
by, and divide that product by 1728 (for thege 
are ſo many Cubical Inches in a Foot) and the Quo» 
tient will give you the ſolid content in Feet. But 


the Decimal way is preferred. - 197 


». 
G 


2 %.. 


IE 
1 
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PROP. X. 


To find the Solid content of 4 0 [in ho: 1 
barung the Daxter of its Baſe given. 


© Cylinder i is a ſolid whoſe baſes are Circular; 
equal, and parallel, and may fitly be re- 
preſented by a round pillar, or a Roling-ſtone of a 
Garden, and to find _ ſolid content of ſucha 


body this i is 
The Rule. 


| Firſt dad the lake of the baſe, by tue and 
8 propoſitions foregoing, and then multiply that 
by the length thereof, which product will give you 

che ſolid content of the given Cylinder, AT 

9 1 


There is a Cylinder, (ſuppoſe a Roling-ſtone ) 


be length is 8.75 Feet, and the Diameter of 
its baſe 2.8 Feet, I demand ne 18 Wir 


thereol: ? 

As 1 
i Is to 3.1 416 

So is 2.8 the given Diameter. 

To 8.79648 the Circumference of 
the 17 17 half of which ( viz. 4.39824) being 
multipffed by 1.4 the ſemi-diameter will produce 


6. 157536 for the content of the Baſe, which 
| being 


Chap. 8. in Meaſuring. 263 
being multiplyed by 8.75 ( the length) it pro- 
duceth 53. 87844 for the ſolid content required. 
If there had been given the circumference bf 
the Cylinder, then the Diameter of the baſe muſt 
have been found out by the converſe of the ſeventh 
Propoſition, as ſuppoſe there had been given 8.75 
the length of the Cylinder, and 8.79648 itscircum- 
ference to find the ſolidity thereof. Firſt I find ont 
the Diameter by the following proportion, viz. 
As 3.1416 | 
Is to 1 | 4 
So is 8.79648 the given Circumference 
. To2.8 the required Diameter. 
And then the reſt of the work is the ſame with 
77WddßFꝓ A OE 
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To find the Solid Content of a Cone "0 
„ = 


j Cone is a Sold Body, having a Circle for 

its baſe, and its ſuperficies Circular, de- 
creaſing its equidiſtant Diameters from the baſe 
pror-rtionably, till it remaineth in a point over 
the Sontre of its baſe, and may fitly be repreſent- 
ed bye Sugar-loaf, or a round Spire Steeple ; and 
to find its ſolid Content this is | 1 


7 ” 7 p * # — 
"4 * F "= : : F p « 2 i 7 he " ; 6 x 4 "= . 7 3 2 © TO 73 £4 
4 £ . . FS 0 , OY - oY + nt ** 4 La Sv * n 


B the 7 and 8 Propoſitions foregoing, find cut 
AF Bio of ity baſe, [and mulzipty habe 


*> 1 4 # a 
1 4 
— a 
— * 


There i is a Cone the circumference 2 1108 
baſe is 22.5 and its height is 16, Fee the 
ſolid content of ſuch a Cone? 38 


As 3. 1416 

Is to 1. | 

So is 22.5 the cirumference of the BJ 
To 7.162 the diameter of the * 


7. 162 which is 3.581, and it produceth 40.28625 
which 1s the ſuperficial content of the baſe ; then 1 
take 5 of the height of the Cone (16) which is 
5.333 very near, by which I multiply 40. 28625 
(the ſuperficial content of the baſe) and it produc- 
8 214.846 57125. See the work as followeth; 


Jo 
'$) 5 | i 2 20143125 8 
: — — 6 


Solid content is gy 


The ſame is to be obſerved 1 in the menſuration of 
any other Cone. | 

15 But here you are to obſerve that as Clanting 
Ide of the Cond, Toe 1 the length from che 


ver tex 


— 


' Chap: 2 


64 T * 5 -of Beta: 

its THY and that 0 is the e Salid, content 7 
1.9 the Cone er. | 

4 é 17 5 ** Example 


Then Imultiply half 22.5 which is 11, 125 21 half 


Derr, kw 


Eee 


J Chap. 8. MW is len. Db '65 
+ i yertex to the extremity of its Baſe) is not to be 
taken for its true height, but a perpendicular 
let fall from its vertex or centre of its Baſe 
is its true height; and how you may find out that 
perpendiculars length ſhall be ſhown you in the 
work of the fourth Propoſition of the eleventh 
Chapter. 85 


LE. > Ado 


PROP. XII. 


9 To find the ſolid Content of « - 
8 Pyramid. Gas 


Etween the Cone and Pn this is the 
Difference, as the Cone hath a circnlar 
bdbaſe and " ſoperſices, the Pyramid hath a 
Polygon for its baſe, ſo that its baſe and ſuper- 
ficies are Angular, its vertex terminating in a 
point juſt over the Centre of its baſe, and to find 
out its ſolidity, here followeth | 


The Rik. 


kind ot " ſuperficial content of the baſe, by 
the fifth Propagtion foregoing, and multiply. 
that by 4 of its height, and it produceth the ſo- 
lid content of the Pyramid, | 


Example. 
There is 4 Pyramid whoſe baſe is an Hexagon 2 


che fide of which is 3o, and its terer, 6 
| £ Right 


1 


By .. The aſe of Decimals © Chap. 8. 
height is 54; I demand the ſolid content of ſuch a 
ERR _T_YY TOE. CS. 

Here by the fifth Propoſition I find the ſuper- 

ficial content of the baſe to be 2340; then do 
take 5 of the perpendicular height of the Pyra- 
mid, which is 18, and thereby do I multiply & 
2340, (the plain of the baſe) and the product is 
42120, which is the ſolid content of the given | 
Pyramid. Db. 

Here note by the way, that a line drawn from 
the point at the top of the Pyramid, to the ex- 
tremity of any part of the baſis, is not the true | 
height of any Pyramid, but a perpendicular let 
fall from the Cuſpis (or top) to the centre of 
the baſe is the true height, and how to find out | 
ſuch perpendicular heights ſhall be ſhewn in th 
fourth Propoſition of the 11 Chapter; Cr > 


1 
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PROP. XIII. 


F Th me af ur K 


the F uſtun of 7 


P Jramid or Cone. 


. E Fruſtum 
here given 


to be. meaſured is 
As EE, the fide 
| of the greater baſe 
at A being WB © 


Inches, and the 
ſide of the leſſer 


baſe at E being 8 


Inches, and the 


length of it „ 
20 foot equal to 


EB, or FO. 


It i is evident that 


if I find the ſolidi - 


ty, of the whole 


2 AGD, & 
ſo the ſolidity F 
the leſſer Pyrami 


i 
% 
4 
** 


—_— e G 


E F D, and then ſabtra& Ade unten of EFD, © 
from the contentof AG P, that there will res! 
main the ſolidity of the Fruſtum A G E F z and 


8 certainly this way of meaſuring the Fruſtum of a. 
Pyramid or Cone, is the moſt exack of any: : And:** 
it bo be Cifily meaſured this, firſt of all fad: 


E „ 
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out the height of the whole Pyramid CD, which 
you may do by the following proportion, vix. 


As the Semi- difference of the ſides of the Baſes, 
s to the height of the Fruſtum, 

So is the half fide of the greater Baſe, 
To the height of the whole Pyramid. 


And this proportion will hold good if you ; 
wack by the Semi-difference of the Diameters of 
the baſes, as well as by the Semi- difference of the 


ſides of the Baſes. 


As in the foregoing figure, let AG be the Di- 


ameter of the greater baſe, and EF the Diame- 
ter of the leſſer baſe, from E and F let fall the 


perpendicular EB and FO, then ſhall BO, be e- 


qual to EF, and the ſum of aB and OG are the 
difference of the Diameters of the baſes, EF and 
AG; and conſequently AB is the Semi-difference, 
and BE is the height of the Fruſtum, and AC 
is half the ſide of the greater baſe, and CD is 
the height of the whole Pyramid. Then by 
Encl. 6. 4. 

As AB (the Semi- difference of Diameters * 

Is to BE (the height of the Fruſtum) 

So is AC (half the greater Diameter) 

To CD (the height of the whole Pyramid) 


So the height of the whole Pyramid AGD, 
will be found to be 30 foot; for the greater Dia- 
meter A G, is 24 Inches, the leſſer 8, the diffe- 
rence 16, the Semi- difference 8, therefore ſhall 
GD be 30 foot ; for | 


39 :5 2 a 7130 


Now 


9 wy , 1 ko, A 2 — yon 


F 1 | fan od +» a. - A 


A ak -©A 
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Now having found the height of the whole 
Pyramid to be 30 foot, I thereby (according to 


the 12th. Propoſition foregaing) find the con- 
tent of the whole Pyramid to be 40 foot, then 
in the leſſer Pyramid EF D there is given the ſide 
of its baſe E F, 8 Inches, and its height ID 10 


Inches for C D 300 20-1D 10, and by 
the ſaid 12th. propoſition I find the ſolid content 
of it to be 1.48 Feet, Which being Subtracted 


=] from 40 (the content of the greater Pyram:d) 
there will remain 38.52 feet for the true ſolid 
content of the given Fruſtum AG EF. 


After the ſame manner is found the ſolidity of 
the Fruſtum of a Cone, the height of the Whole 


Cone being found out by the difference of the 
Diameters of its baſes ; and by the 11th. propofi- 


tion find the ſolidity of the whole Cone, and a ſo 
the ſolidity of the leſſer Cone, that is cut off from 
the Fruſtum, then Subtraft the content of the 
leſſer from the content of the greater, and the 
remainder will be the ſolid content of the 
Fruſtum. . ; == 
This laft propoſition is uſeful in the meaſuring 
O. pering Timber Round or Squared, and fr 
finding the liquid capacity of Brewers Conical, 


or Pyramidal Tuns. 


Thus have I ſhewed the Uſe of Decimals in the 
Menſuration of the moſt uſeful Planes and Solids, 
might proceed farther to ſhew their Appli- 
cation in the particular Menſuration of Board, 
Glaſs, Pavement, Plaiſtering, Painting, Wain- 


| ſcot, Tiling, Flooring, Tapiſtry, B:ickwork, 


Timber and Stone; but ir requireth (rather) a 


particular Treatiſe, than the narrow bends here 
allowed for ſuch a work. | 3218 


— — 


CHAP. 1X. 
{The Extraction of the Square 
Root. 


N the Solution of any ae or in the | 
working of any ſum whatſoever belonging to 
any of the Rules of Vulgar or Decimal A- 


rithmetick, there have been (at leaſt) two things 


or numbers given, whereby the anſwer might be 


found ; but in the extraction of the Square, Cube, 
and all other Roots, there is but one number. gi- 
ven to ſind out the number ſonght, viz. there is 
a ſquare Number given to find its Root, a Cube 
Number to find 1ts Root, Cc. And 


I. A ſquare Number is that which is 3 
by multiplying any number by (or into) it ſelf, 
which Number given to be ſo multiplyed is called 
the Root; as if the Number 8 were given to be 
multiplyed by it ſelf, it produceth 64, then is 8 
called the Root, and 64 is its ſquare, ſo the Root 
12, hath for its ſquare 144. - 7 


TE When a ſquare Number is given, and its 
Root is required, the Operation it ſelf is called 
the Extraction of the Square Root. AT 


III. Square . are of two kinds, viz. ei- 


dher Single or FO. 
IV, 


* : 
> _ * 


„ e een 
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7 w. A ſingle ſquare Number is that which is 
produced by the Multiplication of a Digit, or 
Fngle Number into it ſelf, and conſequently ſuch 
a ſquare Number muſt be under 100, which is the 
© ſquare of 10, ſo25 being given for a {ſquare num- 
And 81 is a ſingle ſquare Number, having for. i 
Root the Digit 9. All the ſingle ſquare numbers 
with their Roots, are contained in the following 


EEA 


* 


Squares | 1 | 4. 


V 


V. When the Root of any ſquare Number is 
required it being leſſer than 100, and yet is not 
exactly a ſingle quare, expreſſed in the Ta- 
blet above, then you are to take the Root of 
that ſingle ſquare Number expreſſed in the faid 


I find that 81 (the ſquare of g) is too much, and 
64 (the ſquare of 8) is too little, but yet it is 
the neareſt ſquare number that is leſſer chan 74, 
and therefore I take 8 tobe the ſquare Root of 745 
but yet it is plain that 8 is too little for the 


Root of 11 And to find out the Fractional . © 
s Root, you ſhall be plainly tlught by 7 Þ 


P N Ii 
er 
. 5 
SI 
— "© 


part of thi 
and by, | 


_ 
ay 
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ber, it is a ſingle ſquare having for its Root 72 | 
Ds: - 


» = I | 2 = 2 0 5 81 | 


Tablet, which (being leſs) is neareſt to the giyen 
ſquare ; as if it were 74 whoſe Root is required 


_ al 
Prof 


VI. A compound ſquare number is that which 
hath above 9 for its Root. | Ty y 


VII. The Root of a fingle ſquare Number may 
be diſcovered at the firſt ſight, but the Extradicti- 
on of a compound ſqaure Number is more tedious + 
nd difficult, its Root e of two places, 
at the leaſt, and the ſquare it ſelf, of leo at the 


VIII. When a compound ſquare number is giv- 
en, and it is required to have its ſquare Root ex- 
trated, before you can proceed to the Operati- 
on, your ſquare number muſt be prepared, by 
pointing it at every ſecond figure, beginning at 
the place of Units. ns org 

As, ſuppoſe you were to extract the ſquare 
Root of 2304, firſt I put a point over 4 (it 
ſtanding in the place of Units) and then paſling 
over the ſecond place (or place of Tens) which 
is o, I put a point over the figure OY. 
ſtanding in the third place, (or 
place of Hundreds) which is 3, and 2304. 
the preparative work is done, as 

pon may ſee in the Margent. Now if there, had 

been more places in the given number, then I muſt 
have put a point over the figure ſtanding in the 
fifth place, and another over that in the ſeventh 

Cc. And here note, that as many points as you 

put over the given ſquare number, ſo many Fi- 

.- gnres there will be in the Root, that is, the Root 

will conſiſt of ſo many places. ET: 

So if there were given the 
number 33016516, to have its 
ſquare. Root extracted, after I 


33016516 
have 
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have pointed it according to the Direction be- 

fore given, it will ſtand as in the Margent, and 
becauſe the points that are put over it are in 
number 4, I conclude the Root it ſelf will conſiſt 
of 4 places, or figures. | 


| $ IX. When you have thus prepared your num- 
ber, then draw a crooked- lines en the Right- 
hand of your number, behind which to place 
your Root, as you do for a Quotient in Divi- 
ſion. „ | 
Note that when your number is prepared for 
Operation, as in the 8 Rule, the numbers con- 
taining between point and point, may not unfitly 
be termed Squares, and in the enſuing work, we 
ſhall fo call them, as in the foreſaid number 
33016516, being pointed as hefore, I call 33 
the firſt ſquare, o1, the ſecond, 65, the third, 
and 16 the fourth, and laſt ſquare; every ſquare 
(except ſometimes the firſt conſiſting of two fi- 
gures, or places, the laſt of which towards the 
* Right-hand hath always a point over it, and if 
it ſo happen (as it often doch) that the laſt Fi- 
gure (in any given ſquare number) toward the 
left hand hath a point over it then that number a- 
lone ſhall be accounted the firſt ſquare. EY 
As if the number 676 were given, when it is 
pointed for the work according to 8 
Direction, as you ſte in the 
Margent I account 6 for the firſt 079 | 
{quare and 76 for the ſecond. . 
Theſe things being underſtood, we ſhall lay 
down thoſe general Rules requiſite for the manage. 
ment of the work it ſelf, N 


X. When your number is prepared, find ont. 
„ 


. the work in the Margent. 5 7 
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the ſquare Root of the firſt ſquare; according to 
the 5 Rule foregoing, and place that Root be. 
hind the ſaid crooked line. As 

Let it be required to extract the ſquare Root 
of the ſaid number 2304, here the 

firſt ſquare number is 23, and (a- 
cording to the ſaid 5 Rule) its 2304, * 
Root is 4, Which! place behind the 
crooked line as yon ſee in the Margent. 


XI. Then ſquare the ſaid Root, and place its 
ſquare which is 16 under the ſaid frſt Aer 23, 
and having drawn a line under- 
neath, ſubtract the ſaid ſquare 16, 
from 23, and place the Remaiti- 230 4 
der, which is 7 underneath the 16 : 
ſaid line as you may percieye by — 


- 


XII. Then to the ſaid Remainder bring down 
the Figures of the next ſquare and annex them 
' thereto on the Right-hand, ſo that they may 

make one intire number, which (for don: 
ſake) we ſhall call the Reſolvend. _ 

-As in this Example to the Re- 
mainder 7, I bring down the 2304 5 
next ſquare 04, and annex it 1 
- thereto, and it maketh 704 for a — 
Reſolvend, as you may ſee in the 704 . 
Margent. N 

XIII. Always let the whole Reſolvend (except 
the laſt Figure on the right hand) be eſteemed a 
Dividend, on the left hand of which draw a 
crooked line before which to place a Diviſor, as 


7 in n Diviſion. 
| 80 


cw 


* 
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So in this example, the Reſol- N 
vend 704 is to be made a Divi- | 2304 (4 


dend, all but the laſt place which 1 16 
is 4, ſo that the Dividend is 750, —m—— 
before which I draw a crooked ) 704 
line, as you ſee in the Margent. 


I 
e : 


XIV. Let the Quotient expreſſing the Root (or 
part of the Root ſought) be doubled, or multi- 
| plyed by 2, and that double or product ſhall be 

a Diviſor, and muſt be placed on the left hand 
of the Reſolvend, before the ſaid crooked line: 


So in our Example, the un- 
ber 4 which was put for part 2304 (4 
of the Root being doubled makes 16 : 
8, which I put before the Refols ——— | 
vend for a Diviſor, as it appears 8) 704 .Y 
in the Margent, e e | = 


XV. Then (according to the Rule of Diviſion in 
whole numbers) ſeek haw often the ſaid Diviſor 
is contained in the faid dividend, and put the 

_ anſwer down in the Quotient, and alſo. on the 
Right hand of the Diviſor. | 

As in our Example I ſeek how ß 
often the Diviſor 8 is contain- 2304 (48 
ed in the Dividend 70, which 16 _ + 
I find to be 8 times, thereforex⸗ 

J put 8 in the Quotient for part 88) 704 

of the Root, and alſo on the = 
Right hand of the Diviſor. See the work in 
the Margent. e „ 8 


* 
4 
” * * i 


XXVII. Then 


—— —— —— ren 4” —— 
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XVI. Then by the Figure laſt put for part of 
the Root, multiply che ſaid Diviſor together 


with: the Figure that you annexed to it {account- 


ing them both as one intire number) and place 
the product underneath the ſaid Reſolvend, draw- 
ing a line under it, and then ſubtract it "out of 
the faid- Reſolvend, paging the Remainder be- 


neath the line, TEES . 
As in our Example, . 
ing placed 8 in the Quoti- 2304 (48. 
ent, and alſo on the Right- oh EY 
hand of the Diviſor, then 
in the place of the Diviſor, 88) 704. 
their ſtands 88, which ' 904 
multiply by 8, the number 
laſt put in the Quotient, and (0 ) h 


the product is 704, which [ 
place in order under the Reſolvend Jo, and 


having drawn a line underneath, I ſubtract the 


ſaid product 704,” from the Reſolvend 704, and 
there remaineth o, ſo i; the work finiſhed, and 
I find the ſquare Root of 2 304 to be 48. See 


the work in the Margent. 
Here note that if at any time when you have 


the Diviſor,. by the Figure laſt placed 
1.Note. in the Quotient, or Root (as is direct- 
ed in the laſt Rule) if the product be 

greater than the Reſolvend, then- conclude the 


work to be erroneous, to correct which put a 


leſſer Figure in the Root, and proceed as Is be- 


fore directed. 


Note alſo that the work of the 12, 13, 14, 
15, and 16 Rules, muſt be repeated as often as 


there 


5 


N the number ſtanding in the place of 


OW Go 12 ER 0 i WH. 


Wc. 
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there are points over the Figures, ex- 
cept for the firſt ſquare, which is to 2. Note. 
be wrought according to the Directi- 


ons given in the 10 and 11 Rules foregoing, and 
the work of thoſe two Rules is to be obſerved, 
but once in the extraction of a ſquare Root, thu 


it conſiſt of never ſo many ſquares or points. 


Theſe things will appear plain and eaſie in the 


working of one or two more Examples. 
Example 2. 


Let it be Required to extract the ſquare Root 
of 33016516. | 2 

Here In order to the work. I firſt prepare my 
number by diſtinguiſhing it into ſquares, by point- 
ing it accordirg to the 8 Rule foregiong and 
thereby I find that 33, is the firſt ſquare, and 


(according to the 10 Rule) 1 take the ſquare 


Root of 33, which is 5, and place for the firſt 
Figure of the Root, then (according to the ele- 
venth Rule) I ſquare the Root (55 and it makes 
25, Which I place under the ſaid firſt ſquare 
number 33, and ſubtract it therefrom, and the 
remainder (8) I place below the lige, as in the 
following work. +3 | 


33016516 (5 
25 


8 


2 1 
123 
* — e % 
+ * 


Then (according to the twelfth Rule) | annex 
619 
and 


to the ſaid remainder (8) the next ſquare ( 


\ 
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and it makes 801 for a Reſolvend, then muſt 80 
(according to the thirteenth Rule) be my divi- 
dend, and (according to the fourteenth Rule) I 
double the number (5) in the Root, and it 
makes 10 for a Diviſor, and thereby I divide the 
faid dividend (80) and 1 find that it Quotes 7, 
which (according to the fifteenth Rule) put in. 
the place of the Root after 5, and likewiſe before 
the Diviſor, (10) fo that in the place of the Di- 
viſor inſtead of 10, there is now 107. 

Then (according- to the ſixteenth Rule) I 
multiply the ſaid 107, by 7, (the figure laſt pla- 
ced in the Root) and the product is 749, which 
I place orderly under the ſaid Reſolvend, and 
ſubtract it therefrom, and the remainder is 52 | 
which I put below the line, as in the following 


work. 
33016516 (57 
25 - 


107 801 Reſolvend. 
749 


32 

Then I repeat the ſame work over again, in 
finding the next Figure of the Root, as I did in 
finding the laſt, viz. to the remainder (52) (ac- 
cording to the twelfth Rule) I bring down and 
thereto annex the next (third) ſquare (65) and 
it makes 5265 for a new reſolvend, then (accord- 
ing to the thirteenth Rule) is 526 a new divi- 
dend, and (according to the fourteenth Rule) 1 


take the Root (57) and donble it for a new Di- 
| a viſor 
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viſor and it makes 114, which place before che 


reſolvend (5265.) 3 2 


Then (according to the' fifteenth Rule) 1 ſeek 


Z how often the diviſor (114) is contained in the 
© dividend, (526) and I find it will bear 4, which 
I place in the Root orderly, . and alſo on the 
right hand of the Diviſor, (114) and then there 
will be in the place of the Diviſor, the number 


1144, Which (according to the ſixteenth Rule) 


W 1 multiply by the Figure (4) laſt put in the Root, 
and the product is 4576, which 1 place orderly 


under the reſolvend (5265) and ſubtract it 


= therefrom, and the remainder is 689 which. 1 


place under the line, as is before directed. See the 
whole work as followeth. | | - 


33016516 (574 

. 

107) 80 1 Reſolvend 
749 Product 


1144) 5265 Reſolvend 
4576 Product 


689 


Then I again repeat the work of the 1 4%. 


14, 15, and 16 Rules of this Chapter for finding 
the next Figure of the Root, viz. firſt I bring 


down (16) the next ſquare number, and annex 
it to the remainder 689 (according to the twelfth 
Rule) and it makes 68916, for a new reſolvend, 
of which (by the thirteenth Rule) 6891 is a new 


Dividend then (according to the fourteenth 


Rule) 
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( 
Rule) I double the Root, and it makes 1148 for Mi 
a diviſor, which I place on the left ſide the” reſol- WE 
vend, and then ſeek how often it is contained | 
in the faid dividend. (6891,) and the anſwer is | 
6, which J place for part of the Root in order, 
and alſo on the right hand of the ſaid Diviſor, ſo .Z 
that in the place of the Diviſor 1148, will then r 
ſtand the number 11486, which by the fi xteenth WM 
Rule, I multiply by 6, (the Figure laſt placed in t. 

the Root) and the product is 11486, which I WR 
lace in order under the reſolvend, and ſubtract Wa 
it therefrom, and the remainder is o, and ſo b 
the work is finiſhed, whereby I find the ſquare fi 
Root of 33016516, to be 5746, as by the whole Vi 
operation appeareth. P 


33016516 (5746 
25 


107 801 Reſolvend 
749 Product 


1144) 526 5 Reſolvend 
7 Product 


11486) 68916 Reſol vend 5 £ 
68916 Product | . 


2300 NON 3 ee 
And if the Root had conſiſted of never ſo ma- 
ny places, yet for every Figure put therein (ex- 
cept the firſt, for which you are to obſerve the In 
tenth and Eleventh Rule ) the work of the 12, be 


bid 14, "oY and 16 Rules muſt be repeated ac- U 
cording 
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or ¶ xording to the ſecond note after the ſixteenth 
1- W Rule foregoing. | 


q| : 

is | by Example 3. 
MESSE | 

0 A third Example may be tbis, let it be requi- 


red to extract the ſquare Root of 8328996. 
In the working of this Example you will ſee 
the uſe of the firſt note upon the {ſixteenth 
Rule, for only the number 8 is the firſt ſquare, 
as you may ſee by the pointing of the given num- 
ber, and after the whole work of Extraction is 
finiſhed, you will find the ſquare Root of the gi- 
yen number, to be 2886, as in the following o- 
peration, FA 3 

8328996 (2886 Root 

4 | 


48) 432 Refolvend _ 
3884 Product ſubtract 
568) 4889 Reſolvend 

4544 Product ſubtract 


$766) 34596 Reſolvend _ 
34596 Product ſubtraQ. 


(005 


XVII. When there is given a number that is 
not a ſquare number; that is, whoſe root cannot 
be exactly found, and you are deſirous to find 
the Fractional part of the root as near as may be, 

| ' you 


| 5 | 
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you are to obſerve the eighth rule in preparing 
your number for extraction, and then to annex 
thereto an even number of Cyphers at pleaſure, 
and note, that as many pairs of Cyphers as you 
annex thereto, ſo many decimals will there be 
in the root expreſſed, (which though it come 
not to be the exact root, yet will it come ſo near 
the truth, that if the laſt Decimal Figure placed 
in the root, be increaſed by an unite, it will be 
too much) and as many points as there are over 
the given Integral ſquare number, ſo many places 
will there always, be in the Integral part of the 
Root, as in the following Example, where it is re. 
quired to extract the ſquare root of 129596. 
Firſt I proceed to the work of extraction ac- 
cording to the former rules as if it were an exaQ 
ſquare Number, and find the integral root to be 
359, as followeth. . >», | 


tage one” OE 
9-- | * 


65) 395 
* 
709) 7096 
6381 


715 Remainder 


But becauſe (when the work is finiſhed) there 
is a Remainder of 715, I annax a competent even 
number of Cyphers, to the given number, as o 
4, or 6, or 8, and point them cut in the ſame 

Pn 55 manner 
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manner as if there were ſignificant figures in au 
Integer, then bring two of them down to the 


ſaid remainder (715) and annex them rhereto, ſo 


have you 71500 for a new reſoivend ;. Then und 
out a new diviſor by daubling the root, as is be- 
fore directed, and proceed as if the annexed 4 
Phers were ſi ignificant figures, or whole Nambers, 
as; far. as you pleaſe, as in this example, where — 
work 1s carried on till there are 3 decimal figures 
in the Root; and the work being finiſhed, I find: 
the root to be 359-994, and there is a remains" 
% 31 9964. See the work. 


I 29596.000000 (359.694. 
DB. | PH 


65) 395 
325 
N 2 — 
700) 7096 
| 6381 
i. — Y 
004918) 71500 
. ; . 64701 
—— — nn 
77989) 679900 
1 . 
719984) 37 9 οõhE⏑ e 
8 2879936 | ; 


- 319904 remains, | ” 
1 0 ,, 


3 
CES 
4 
= 


1 


f 
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the root you will find it to be 359.9944, and 


bt being reduced to its loweſt Jerms it may 


\ 


» } 2 
p 


But if you proceed to put another. decimal in 


the remainder will be 3195864, Now you ma 
perceive that the faid root, is too little, becauſe 
there is a remainder, but yet it is ſo near the 
truth that if the laſt figure thereof were increa- 
ſed by an unite, and ſo made 359.9945 it would 
then be too much, as you may prove at your lei- 
ſure. | | | 


XVIII. The Square root of a vulgar Fraction | 
that is commenſuradle to its root, is thus found, 
viz., extract the ſquare root of the Numerator, 
for a new MNumerator, and likewiſe the ſquare 
root of the Denominator, for a new Denomina- | 
tor; ſo ſhall that new Fraction be the ſquare | 
root of the given Fraction ; as for 


Example. 


Let it be required to extract the ſquare root 
of 35 firſt | take the ſquare root of 25, which 
is 5, and place it tor a new Namerator, then | 
take the ſquare root of the Denominator 36, 
which is 6, and place it for a new Denominator, 


fo is 5 the ſquare root of 33, which was requl- 
red; in like manner if 5 were given to have its 


ſquare root extracted, its root would be found 
to be 5 and + is the ſquare root of 5, the like 
is to be obſerved for any other. 

But here note diligently; before you 


Note. proceed to extract the Square root of any 


 FraQtion, that you reduce it to its lowelt 
Terms, for it. may happen that in its given 
Terms, it may be incommenſurable to its root, 


be 
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be commenſurable, and its root exactly found out, 
ſo 53 is incommenſurable to its root, but being 
reduced to 33, its Fquare root wil be = ie to 


be : 5 as before. 


E. The ſquare. root of a mixt number that 
is commenſurable to its root is thus found out, 
viz, reduce the mixt number to an improper 
fraction, and then extract the ſquare root of 
the Numerator, and the ſquare root of the De- 
minafor, for a new Numerator, and a new de- 
nominator, as in the laſt Rule. 

So if it were required to extract the Care 
root of 125, firſt 1 reduce it to an impreper 
Fraction, and ſo it is 25 whoſe Square rot is 

== ſo if it were required to extract the 
ods root of 35, firſt ] reduce the given mixt 
number, to the improper Fraction , and then 
extract the ſquare root of the Numerator 256, 
and it I find to be 16, for a new Numerator, and 
likewiſe the ſquare root of 81, the denominator, 
which I find to he 9, for a new denominator, ſo 
is 23 1 the ſquare root of the given mixt num- 
ber 325 which was required. | 

XX. When you are to extract the ſquare root, 
of a Fraction that is incommenſut able to its 
root, prefix before the given Fraction, this Cha- 
racter , or ,/q. ſignifying the ſquare root of 
that before which it is prefixed, ſo the ſquare 
root of 35 ts thus expreſſed, 4/35 or . 35, * 
like of any other. But if you would know as 
near as may be the ſquare root of any ſuc Fracti- 
on, reduce it to a decimal of the ſame value by 
the firſt Rule of the ſecond Chapter, but let the 
decimal conſiſt of an even number of places, viz. 


either of two, four, fix, or eight, Cc. places; 
8 _ and 


- — r I rs er OR Oe Ws A” 


—— _— - 
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and the more places it conſiſteth of, ſo much the 
nearer the troth will the root be; Then extract 
the ſquare root of that decimal (according to the 
Rules before delivered,) in every reſpect as if it 
were a whole number, ſo ſhall this root ſo found 


be very near the true root; and ſo near that if 
it conſiſt of 3 places It ſhall not want ess part 
of an unit of the true root, and if of 4 places, 
it ſhall not want 5:35 part of an unite of the | 


truth. 


So if I would extract the ſquare root of 1, 


firſt ] rednce it to a decimal, which 1 find to be 


.75 and becauſe I would have the root to conſiſt F 


of 4 places, l annex, 6 Cyphers thereto and it 


makes .,75000090, then extracting the ſquare | 


root thereof as if ic were a whole number, I] find 


it to he .$660, and there is a remainder of 4400, » 
hut if 1 would have it conſiſt of 5 places, then 


annex 2 more Cyphers to the ſaid remainder, 


and make it 440000, and proceed, and then J 


find the root to be .£6602, and the remainder to 


XXI. -In like manner if it were required to ex- 
tract the ſquare root of a mixt number incom- 
menſurable to its root, as near as may be, firſt 
reduce the Fractional} part to a decimal, but let 
It gonſiſt of an even number of places, v. of 2, 
4, 6. or 8, Cc. places, then proceed to extract 
ts ware root, according to the Rules former- 
ly delivered in this Chapter, in every reſpect, as 
if it were a whole number, ſo ſhall the root ſo 


ſound, be very near the truth, and the more 


places it conſiſteth of, ſo much rhe nearer. will it 


be to the true root. And note that in tłe root 
there will be ſo many decimal places, as you 


placed 


— — — 


1 


| * a | 
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underſtood of any other. 


* 


placed points over the decimal part of the ſquare 
A 5-05 5 03 90069712 0 901 
So if it were required to extract the ſquare 
root of 28.53 firſt I reduce the fractional part 
++ to a decimal and it makes 461538, ſo then 
the mixt number whoſe ſquare root ſ am to ex- 
tract is 28.461538, which being pointed, and the 
work of extraction finiſhed, © according to the 
former Rules, I find its ſquare root to be very 
near 5.334 and there is a remainder of 9982, 
But if J had proceeded yet farther, and made the 
decimal part to have conliſted of 7 places, it 
would have had for its ſquare root 5.3349, which 
doth not want +534 part of an unite of the true 
rat.. an |; 4-7) | 80 
But if you would not extract the ſquare root 
of ſuch a mixt number, then prefix before it this 
character, / or /gq. ſo if the ſaid mixt number 
28 54 were given I would expreſs its ſquare root 
thus, viz. 4/18 55 or 4/q. 28 57 the like is to be 


XXII. When you are to extract the ſquare, 
root of a decimal Fraction, which hath 2 or 3 
Cyphers poſleſſing the two or three firft places on 
the left hand of the given decimal, then cut off 
2 of them with a daſh of the Pen, and put a Cy- 
pher to poſſeſs the firſt place of the Roor, and 
proceed to extrack the ſquare root of the re- 
maining Figures, according to the former Rules 
as if there had been no ſuch Cy phers before the 
given decimal; and if the given decimal have 


4 Cyphers before it, cut thein off with a dath of 


Lhe Pen, and paz 2 C phers in the rgot, and then 
proceed as before W PET 


G 4 a 8 


" 
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So if it were required to extract the ſquare | 

root of , firſt I reduce to it to a decimal Fracti- 

on and it makes . oo5 910, then I cut off the 


two firſt Cyphers, and place one Cypher in the 


root, then I proceed to extract the ſquare root 


of the remaining Figures, vis. 5910, as if there 


had been no ſuch Cyphers before them, and I find 
the root to be ver; near .o77 as you may try at | 
your leiſure. . e 


XXIII. The operation in the extraction of the 3 
ſquare root is thus proved, viz. Moltiply the 


root into it ſelf, and (if there 


Toe proof of the be no remainder atter the work | 
Extraction of the of extraction is finiſhed ) the | 
Square Root. product (if the work be truly | 
| done) will be equal to the num- 

ber firſt given. As in the firſt Example, where 
it is required to extract the ſquare root of 2304, 
which is there found to be 48. Now if I multi- 
ply 48 by it ſelf, it produceth 2304, which is 
the given number, and therefore 1 conclude the 
operation to be true. But if after the work of 
extraction is ſiniſned, there is any remainder | 
then, when you have. multiplied the root by it 
ſelf, to the product add the ſaid remainder, and 
if the ſym be equal to the given number, the ope- 
ration is right, otherwiſe not. As in the Ex- 
ample of the ſeventeenth Rule, where it is re- 
quired to extract the ſquare root of 129596; and 
is there found to be 359.994, and the remain- 
der is 319964, Now to prove the work, I 
multiply the root (359.994) by it ſelf, and it 
produceth 129595. 680036, which ſhould be 
129596, thercfore to the ſaid product I add 
the ſaid m mainder (319964, and the ſum is 
ONE | : ; *. 129596 
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129896, and therefore 1 conclude the work to 
be Ty: opt at | | 


— 


CHAP. 8 


10 


The Extraction of the Cube 


A 


wa * 


Cube Number is that which i is pode 
ced by multiplying any Number into it 
ſelf and again into that product, which faid given 
number 1 is called the Cube Root. 
As, ſuppoſe 5 were given to: find its Cube, 
firſt [ multiply 5 into its ſelf, and it produceth 
25, Which is called the Square of 5, then I again 


I, 


multiply 25, (the ſaid Square) by 5, and it pro- 


duceth 125, which is called the Cube of 5, and 
here note that as 125, is called the Cabe 0 5, ſo 
is 5 called the Cube Root of 125. 
II. The extraction of the Cube Root is no- 
thing elſe then when by having a Cube Number 
given we find out its Cube root; which faid 
Cube number is given always ſhppoſed to be a 
certain number of little Cubes, comprehended 
within one intire great Cube, which ſaid Cube 
may very well he repreſented 'by a dye, or — 
other 
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other ſolid body, having its length, breadth md 
depth equal; this being ſuppoſed,” let there be 
laid 9 Dyes canſtituting a ſquare, whoſe f. de ſhall 
de 3, and upon them let there be laid 9 more, 
Dyes, and upon them let there be laid 9 more, 
then will there be in all 27 Dyes, which will 
conſtitute one greater Cube, whoſe length, breadth 
and depth will be 3 Dyes, and this greater Cube 
comprehendeth 27 leſſer Cubes. Now the extra- 
ction of the Cube root is by having the number 
of little Cubes (27) comprehended in the great- 
er given Cube to find out how many of the leſſer 
Cubes make up the ſide ot the greater. 


III. A Cube number is ejther simple or Com- 
pound. $ | — 


IV. A Simple Cube number is that which hath 
for its root or ſide, one of the 9 Digits, and it 
is therefore always leſſer than 1000; fo ſhall you 
find that 343 is a Simple Cube Number, whoſe 
ſide or root is 7, for 7x 7 x 9=343, all which 
ſaid Simple Cubes, and Squares, as alſo their roots 
are e imthe wanne de ts 


Roots | 1 2 | 3 4 
Squares | 1 | 4 | 9 16 25]_35] 490 8 
Cubes #40 IF. [54 * 135] 216 [343 512 729 


V. en TY 2 which is 
produced. by the multiplication of a . Number 


conſiſting of two places (at the leaſt 3 times into 
| it 
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it ſelf continually, and is therefore never leſs than 

1000, ſo 1728 is a compound Cube number 4 
produced by the multiplication of 12 into uy. fe? 

3 times, for 12 12x 12= =1728. w NEO. 


VI. | When a compound Cube Number is given 
to have its Cube root extracted, before you can 
go about it, you muſt prepare it for the work by 
pointing ir; which is thus done, vr. Put a point 
over the firſt figure towards the right hand, viz. 
over the place of Units, then (paſſing the two 
next places) put ac point over the fourth figure, 
or place of Thonſands, and ſo proceed by put- 
ting a point over every third figure, as yon did 
over every ſecond figure in the extraction of the 
Square root, till you Have finiſhed your pointing; 
That being done, on the right hand of the faid 
Cube number draw a NY, line, behind which 
to place its Cube root, Von do to place 
the Quotient. in Diviſon, as in the” e 
WN 1 | 


. 1 
FOLD 


% 


Example | 1. 


Let it be required to extract the Cube root 

of 262144. | — 

1 order to prepare this Cube Number, for 
the Extraction of its Cube 

root, 1 firſt put a point o- 


ver the firſt figure (4) to- ' ©, n 
wards the right hand, _ 2627144 ( 

then overpaſſing the two ͤRF 
next figures (14) I pur 5 til best gal? Zone GS 


ther point over the forth figure HV and then is 
the given number: diſttibuted into! ſeveral parts 
not unſitiy called Cubes, viz, 262 (as far as the* 


# oy A | urs 


$ 


= 
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firſt point goeth) is the firſt Cube, and the 144 
(from thence to the ſecond point) is the ſecond 
Cube, and then I draw a crooked line behind ir 
as you ſee in the Margent. N 


VII. Having proceeded thus far, find out the 
Cube Root of the firſt Cube (262) but becauſe it 
is not an exact Cube number, take che Cube root 
of that number in the foregoing Tablet, which 
being leſſer than it is, yet is neareſt to it, (which 


12 


I here find to be 6,) and place it behind the 


crooked line for the firſt Figure in the Root, as 
you ſec in the following work.. 


262144 (6 


VIII. This being done, Cube the ſaid number 
which is placed in the root, and ſubſcribe its 
Cube under the firſt Cube of the given number. 
So in this Example 216 being the Cube of 6, I 
place it under 262 the firſt Cube of the given 
number 262144, as followetng 


262144 (C : 
216 * 


IX. Draw a line under the Cube thus ſubſcri- 
bed, and ſubtract it from the firſt Cube of the gi- 
ven number, placing the remainder orderly un- 
derneath the ſaid line. So 216 (the Cube of 6) 
being ſubtracted from 262, the remainder is 46, 
which I place underneath the line as followeth _ 


262144 


J 


4 
6 
t 


JJC Olka a th. Bt... fas 
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25 * I 44 (6 | 1 
3 


x. Bring down the next Cube number and an- 
nex it to the ſaid remainder on the right hand 
therefore. So 144 being the next Cube, I bring it 


down and annex it to the remainder 46, and it 


makes 46144, which by Artiſts is uſually called 
the Reſolveed. 1 


20862144 (6 
157 B10 


46144 Reſolvend © 


XI. Draw a line underneath the Reſolvend, 
then riple the root, that is, multiply it by 3, 


and p, e its Triple under the Reſolvend in ſuch ' 


order, hat the place of units in the ſaid triple 
may ft.z::4 under {= place of tens in the Reſol- 
vend. So the trip 5f's, is 18, which I place 
under the Reſo]l o i, that 8 (the place of 
units in the ſaid ci tnay ſtand under 4 in the 


place of tens of the Reſolvend; as you ſee fol- 


lowing. 


9 
* 


262144 (6 
T8" = 


46144 Reſolvend 


— ; 
13 


4 


XII. Square the ſaid root, and then triple the 
ſaid ſquare of the root, and place the ſaid triple 
ſquare, under the ſaid triple root in ſuch order 
that the place of unites in the triple ſquare of 
the root, may ſtand underneath the place of 

Tens in the triple root, ſo in this Example, the 
fquare of the root 6, is 36, and the triple there- 
of is 108, which I place under 18, the triple 
root ſo, that 8 the place of unites in the ſaid 
triple ſquare of the root, may ſtand under 1, 
the place of Tens in 18, the ſaid Triple root as 


followeth 
4 1 4 Fi 6 Fo 1 aka > 
T: 8 
46 144 Reſolvend 
— 24 


XIII. Draw a line underneath the ſaid triple 
root, and triple ſquare of the root, as they are 
placed, and add them together in the ſame order 


* ** 
9 N 
. 1 
1 * 
s 


9 


3 | | 1 3 > 7 
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as they ſtand, ſo ſhall their ſum be a Diviſor. 80 


in our Example, a line being drawn under 18 and 


108, and they added together in the ſame order as 


they ſtand, their ſum is 1098 for a Dixiſor, 2 1 


the following work. 


N > 
— - 


262144 (6 
e 


14 
46144 Reſolvend 
3.4 
108 0 * o 
* « F' + % 89 44 
. A OW 5s ——C t 1 1 : X 9 . 
01 x Y 3 * TS 6 . 1 ST 11 1 . a 14 L Df 
„ +> io 247 ect 
43 FOLD 4214 ; ASS fp - [ G2 ES 


. 
1 


4 — Sp (7 0 my FE | ' I 11 2114 * ' 84K 
XIV. Draw a crooked: line on the left hand 


of the reſolvend, before which to place the ſaid 


Diviſor, and let the whole reſolvend (except 
the, place of unites therein) be eſteemed a Divi- 
dend, then ſeek how often the ſaid Diviſor is 
contained in the dividend, and put the anſwer 


for the next Figure in the root. So in our Ex- 
ample ſeek how often 1098 the diviſor is con- 
tained in 4614 the dividend, obſerving here the 
vival Rules of Diviſion ) and the anſwer I find to 
be 4 which I place for the next figure in the rcot, 


as in the Example, 


- 


vl 


| 1098) 46144 Reſolvend 


18 the Triple root. 
108 the Triple ſquare of the root: 


1098 Diviſor 


XV. Draw a line Sieger the whole work, 
and then Cube the Figure laſt placed in the root, 
and place its Cube underneath the Reſolvend in 
ſuch ſort that the place of units in the one may 
ſtand under the place of units in the other; ſo 
in our Example 64 being the Cube of 4 (the Figure 
Laſt placed in the root) I place it under the 
Reſolvend in ſuch manner that the Figure 4 in 
the place of unites of the Cube 64, may ſtand 
under 4, the place of unites in the Reſol vend, 
and then the work will ſtand as followeth. 


- 
Ss 
I 


650 


262144 


262144 (64 
216 


„ en 


— 


5 2 ——— amy — — my fo 
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262144 (64 
216 . 


1098) 46 144 Reſolvend 


18 the Triple Root ET 
103 the Triple ſquare of the Root. 


| 


1098 Diviſor 


64 the Cube of 4 9 

XVI. Square the figure laſt placed in the Root, 
and multiply its ſquare by the triple Root ſub- 
| ſcribed underneath. the Refolvend, (as is directed 
in the eleventh Rule of this Chapter) and ſub- 
ſeribe the product under che Cube laſt put down, 

in get eee that the place of Units in the ſaid 
product, may ſtand under the place of Tens, in 
the ſaid Cube. So in our Example, the figure 
laſt placed in the Root is 4, which ſquared is 
16. $0146 multiplyed by 18 (the triple Root 
before ſet. down) the product is 288, which 1 
place under 64. ( the cube of 4) in ſuch ſort” that 
8 (in the place of Units of the ſaid product) 
may ſtand under 6 (the place of Tens, in the ſaid 
cube of 4 vie the work. W 


* . 

1 f 

. 
« ' 1 #i%4 


* £ * 
; 
C& 04 O11 2 7271 $3 — 
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246 Cube of 6 


— — — 


1098 ) "46144 Reſolvend 


1 


18 Triple Root 55 
108 TIple _ of the Root. 


1 * 


— 


1098 Diviſor : 
. .Oubeac+ ch 


288 the _ of 4in the ae Root. 
I 75 of 11 53 al 951 93 og ft 91 Witte 19 © 


XVII. Multip the triple a ire of the Root, 
{oben en fe bete Aae A the ewe 
Rule of this Chapter by the figure” laſt plac: d 
in the Root, and place the product under the 
number laſt blerlbedl (which t- the roduft of 
the ſquare” of the figure "aſt placed in the Root 
net ie f by the: Tide Root) in ſuch man- 
net that the place of Units of this, may ſtand un- 
det the p lace of Lens in that; A in this Exam- 
ple, The Tfi iple Fo duare of 'the Root is 108, 
which multiplyed bw 3 1 55 ure laſt placed in 
the Root) the prod A; 42, hie 1 place 
under 288 (the womper * Tabſeribed)Fa ſuch 
order that the figure 2 (in the place of Units of 
the faid laſt product) may ſtand under 8, which 
isin the place of Tens, of the ſaid number laſt 


ubſcribed ; and chem phe work will ſtand as 
followeth. 1 


262144 


42˙ 0 
- 
\ | 5 
- * 3 
3 a ” 2 
F.. 
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5 
„ . oF by: . Ne 
262144 (64 
216 vi us vll. 8185 
— — 


46144 n 


- iy - riple Eg = L 
108 Tae ſquare of the roat.. 


— 


2 Divifo 


Ty 
10 307 


4 
288 Square of 5 in Triple! e 
432 Triple ſquare of the Root in FR 


xvlll. Daw another line under the work, and 
5 add the 3. Oe in ere f that were laſt placed 
| under the; 5 the ſame order as they there 


1} fab,” and” ies, cir ſom be called the Subtrq- 
3 hend, which let be ſubtracted out of the Reſol- 


a vend, 1 be the Remainder ; So in this Exam- 4 
N ple 1 dg 288, 432 together i in the ame or- 
L der. as hey aa, and their ſam is 46144 the 
Sabrrahend, 1 x, ſubrradt out of -46144 the 


1 Reſolyey ids. a there is nothing remaineth, iſo 1 
f | che whole Ok is fiſhed, and I find the Cube 
1 Root of 262144 to be 64, withoyt any Recaakg- 
t der; See the whole work as None \ 

8 
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| 262144 (64 
NS + 


1098) 46144 Reſolvend 


48 Tie 
108 Triple ſquare of the root, 


1098 Diviſor © 


6; Ctbeat 4 DT 0 
288 Square of 4 in the trip. Root 
432 Triple c of the Rvobin 4. 


461 44 Subtrahend. 
(0) 


Now the Learner is to obſerve three things in 

general from the Rules before deliveted, concern- 
ing the extraction of the Cube Rot. 
- -Obſerve 1. That the work contained in the 7. 8 
and 9 Rules for finding out the firſt Figure of the 
Root, is not again to be repeated, throughout the 
whole work of Extraction, although the Root con- 
ſiſt of never ſo many places, but the Work of all 
the Rules follow ing is to be repeated as often as a 

neu figure is put in the root. t. 
Obſerve 2. For every partict lar Cube in the 
number given, diſtinguiſhed by the points, ( ex- 
cept the firſt ). there is to be found out a new re- 
ſolvend, by annexing the next Cube to the fe- 
25 mainder 


Pd 


wy 
\ J 
LY * 


1 


. | | | | 
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mainder (according to the 10% Rule) and as 


often as there is a reſolvend, ſo often muſt there 
be found a new Diviſor (by the 11, 12 and 13 
Rules) and as often as there is found a new Diviſor 
ſo often muſt there be found a new Subtrahend (ac- 
cording to the 15, 16, 17, and 18 Rule before- 


going.) 


Obſerve 3. When -the Subtrabend chanceth to 


be greater than the reſolvend, then you may 


conclude there is-an error in your work, which 
muſt be corre&ed by puting a leſſer figure in the 


en Example 2. RG 
Let it be required to extract the Cube Root of 


; 
48627125. 03 26 mu bigl 0N7 S013 Db 7.3% 
Having prepared the given number for the 


work o e according to the 67h. Rule 


of this Chapter, I find it to be diſtributed into 3 
Cubes, viz. 48, the firſt, 627, the ſecond, and 
1a; theabird,., Theo ::;. ot - 2 
proceed; to the work; 


4 ” 


nd firſt, I find the Cube bar EN? 
root of 48, (the firſt 48627125, (3 
do I Cube 3, and place; —— . 8 
its Cube which is 27 un- „ 


— 
* 5 


* A A. | , 
SS $ 3 % i } * 9 
2 1 


1 


der (48) the firſt cube, . 
and ſubtract it therefro·m 
and the remainder is 21, according to the 7,8, and 
Rules of this Chapter, and then will the work. 
d as you ſee. in the M argent. 3 
Pben, to the faid remainder 21, do I brin 
down, and thereto annex _ next cube, which 
Sy I 3 | is 


is 627, and it wakes 21627 for a reſolvend ac. 
cording to the 10th. Rule foregoing, Then do 
I find out a Diviſor according to the 11 2 W ac 
13 Rules of this Chapter, 
and firſt I triple the Root am n it 0 
(3) and it makes 9, which Dr E | > 
place under(2)the place gg ID 
of Tens in the Reſolvend; 48627125 3 - 
Then'do I ſquare the fold - 27 09077 fo 
Root (3) and that makes 

©, then do I triple its 21627 Reſolver 
iquare ( ↄ) and that make Nor | 
27, which I place under 9 Ew 
the ſaid Triple in ſuch or- 27 

der as is directed in the 
12:4 Rule, then drawing 279 ur 
a line vnderneath te 
work, I add the two ſaid numbers together, ( 22 
the Triple Root, and the Triple vate of the 
Root) in ſuch order as tbey are there placed, 
and their ſum is 279 for 4 ſor, © as ber Mat: 
gent. 1 » Oy 

Then 8 to the |! 14h Rule 1 ſeek Howe 
often the ſaid Diviſor - 279 Is Contained * in 2162 
the Dividend; and I find the anſwer to be 6, 
which I place for the ſecond' figure in the Root, 
then do I in the next place $0 about to find GR 
a ſubtrahend, and in | de erke firſt (ac 
cording to the fifteenth Rule of this 7 2 ) 


I cube the Figure (6) laſt placed in the C3, 
— 


it maketh 216, which I place under the Re 
vend in ſuch order ( as is directed in the ſaſd 
reenth- Rule) that the place of Units df the-6ne 


ſtanc under the place of Units of the other; i 


Then > according to the 16h Rule of ches Cyap- 


fer ) 1 ſquare the 13 N 121. t Pace e 
che 


8 : 9 * 
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the root vbich makes 36, and . a it 


by (9) w the ſaid triple root, and the product is 


324 which I place under (216) the ſaid Cube of 


6, in 1 order as is 5 ethics) in / the ſaid 1650 hang 


SF +4 


in the 15 7155 rule. len 1 add theſe Ha 12 
numbers together in the ſame order as they ſtand; 
and their ſum js 9656 for à Subtrahend, which 
ſubtracted out of (21627) the Reſolvend, the 
remainder is 1971, 25 Lhe may ſee by ct che follow- 


ing work. ee 1 11 XT0% If] f 390 Oli 
21 7 Ri] 0 1 ee woll-A39i ] <5 nomnt 
* 1 #6 bivi- od; ni Hanger 
| : Sr. 29. 18571 CAP 
dena 6 einn, 90-00 "i 
SHEA 1824 I; * ti; | 2&1 * \ 771 7 | } 2 7 g 7 
—— we 7 Q — 7 | : 
RA 3 | : 
279) 21627 Reſolvend 1 bas oH due g 
8. . — — 4 11 f 125 44 1 ei — TY $$ 7 
og Triple oe. 2160Pt 1 0 % 
277 <1 v eg em zi hun » big] 
o * p X 9 8 ? 4 
Wa — . FI 95175 "$14 7 A * CY CFP 
* : SD. EN 
279 Diviſor 53/1 bng $1901 411 fit 
— — Sr - 50 


216 Gabeof 6100 e a 
324 Square of 6 by the 3 moot. !- 


* 162 F ware 1255 "Age: dh $ r bi 


3 


"#47 \ | i . 320. 
0 19656 Subrrahend £ 0 131210; 5 vl 
— f nn 8 [3 3 * 1 en * ws bs 1 Irrer 

1971 Rerdainder- „ro omit 571 1 wat 
10} -{ 95 NM o 2718008 20 ] e? 2 712 t 


A ? 


At i Then, to. therfaid - commuter (9719 hls 


H 4 nex 


104 The Extraction of Chap: 10. 
nex the next cube number (125) according to 
the 10th Rule, and 1 ir makes . a re- 
ſolvend; | 
Then 1 proceed according to the 11, 12, and 
13 Rules to find a Diviſor, and therefore J firſt 
triple the whole Quotient (36) and ir is 108, 
Then do] ſquare the Wiole 
Quote (36) and it makes Seti 1 
1296, which being tripled 3688 
is 3888, which being ordert 
ly placed under the triple 38988 
Quote, and added thereto 6 | 
in that order, the ſum is 38988 for 'a new Di 
viſor : Sce the work i in the Margent. 

Then do I ſeek how often the ſaid Diviſor is 
contained in the Dividend (19712) and I find 
it to be 5 times contained therein, andpaccord- 
| ingly I place 5 in the root, and proceed taccord- 
ing to the 15, 16, 17 and 18 Rules to find out 
a Subtrahend, and therefore firit, I cube the 
number (5) laſt placed in the root, * it makes 
125, then do ] ſquare the 


ſaid 5, and it makes 25, by 125 
which I multiply (108) tbe 2700 
ſaid triple root, and place © 19440 


—ů— 


the product (2700) under 
the {aid cube, as is before 1971 125 
directed, then do I by the 
ſaid 5, multiply (3888) the triple ſquare of the 
root and the product (19440) do I place un- 
der the former product (2700) according to 
former directions, and add the 3 Numbers to- 
gether, in the ſame order as they ſtand, and their 
_ ſum is 1971125, (as appears per Margent ) for 
a Subtrahend, which taken out of the ſaid Re- 
ſelvend there remainth (o) and ſo we gde 6 
| niſhe 
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| finiſhed, and I find the cube root of the given 
number 48627125 to be 365 3 3 view the MP 


work laid down as followeth. 
kn 85 ; 730 FOES BJ 
48627125 (365 Wir 50 Nut 
27 7 E f} 8 
2 1 * «5 *4 * 


1 279) | Reſolvend | 


9 the Triple root 
27 the triple ſquare of the root 
279 Divifor | 537 = ? 
— — Lit 
216 the Cube of s wh 
324 the ſq. of 6 in the tr. root 


1662 the triple ſquare of ther root in 6 
371 „ — — ne cn 

| 19656" the Subtrahend oficer 

a DIG 1.9 — — 4 4 0 71 919 : : 4 


138988) 1971125 Reſolvend "1 17 3} 
lA 


108 the tri iple root 
3888 the triple ſq. of the root 


38988 the Diviſor {19.1 
= | —ä— | OTE 


125 the Cube of 5 4 8 
| 22700 the ſq. of 5 in the tr. root 
as 5. l * 9440 thetr. . of the root 1 in oY 


WE 


"1971 125 the Subtrahend | 


(O) 
XIX. When it is requires to extract the cube 
Root of a Number tliat is incommenſurable to 
Fus | | its 


* 


its Root and you are deſirous t know the Fra- 
Gional part of the root as near as may be, you 
are to annex to the given number a competent 
number of Cyphers, which number of Cyphers 
muſt be always a multiple of 3, wiz. either 3, 
6, 9, 12, &c. Cyphers, that is ooo, oooooo, 
or 090070000, Cc. And having obſeryed the 6 
Rule for the punctation of the given ' number, 
likewiſe point the annexed Cyphers,. in the ſame 
manner as if they were | ſignihcant figures, or in- 
tegers ; and obſerve: that as many points as you 
put over the integral part, ſo many places will 
the integral part of the root cenſiſt of, and ſs 
many points as are put over the Cyphers, or De- 
cimals, ſo many decimal places will there be in 
the root, this being obſerved the work it ſelf in 
the extracting the Cube root of a decimal. Fra- 
ction or of a mixt number of integers and deci- 
mals, is the ſame in every reſpect as if the num- 
ber given were an integral Cube number, accord- 
ing to the rules before delivered in this Chapter. 
As in the following FF th 
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AF 8 5 2 We 801 , 
8 a ' 5 3 , * E. 4 16.29 L 
1 HS wii a XanP k. SY 
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Let it be required to extract the Cube root of 
13798 which is a number incommenſurable to 
its Cube root, and to find out its root as near as 
may be I annex to it 9 Cyphers (fo by that 
means I ſhall: have 3 Decimals in the root) and 


md 


prepare it for Extraction by pointing it as is be- 


fore directed, and as you ſee following. 


. Ly - » —_ » * "4 — „ 
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And having performed the work bf extraction 
1 the former Rules, I find its Cube 
root to: be 23.984, which (as by the remainder 
you may qerceive) is ſomewhat too little, but 
yet ſo near the truth; that, if the decimal part 


were increaſed by an unite and ſo made 23.985 it 


would then be too much, and ſo copſequently it 
cannot want (as it is) rens part of an Unite of 
the truth, and if the root had had anothei figure 
placed in it, it would then have come ſo near the 


truth that it would not have wanted 52535 part 


of an unite: for your tarther ſatisfäction {ge the 
whole work performed as followeth. 
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Chap. 16, . 
uy ei 7 + 6 | 


ves . 
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Reſol vend (6 


| Subtrahend 
Reſolvend i 


Diviſor 


Subtrahend 
Reſolvend 


mm TT 


Subtrahend . 


- Reſolvend 


Diviſor 


Subtrahend 
Remains 


root᷑ of the given Fraction. 


found to be +=4/7. 192%, 
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XX. If ar any time it is required to extract the 
cube root of a, vulgar Fracti- 

7 0 * the Cube on, let ſuch Fraction be firſt 
Root of a vulgar reduced to its loweſt Terms; 
Fraltion. Ya becauſe it may not be com- 
5 menſurable to its root in 

the given Terms, but being reduced to its lowelt 
Terms it may, and 1 ſo done to perform the 


N _ is 
7 he Rule. 


Extract the Cube Root of the Namantac. 7 
the former Rules) and place that for a new Nu- 
merator, then extract the Cube root of the De- 
nominator, and place that root for a new De- 
nomifiator, ſo ſhall this new Fraction be the Cube 
4 

As for Example, Let it be! ed to extract 
the Cube root of 81, firſt I take the Cube root 
of 27 (the Numerator) which is 3 and place it 
for a new Numerator. Then I * the Cube 
root of 64, (the Denominator) Which is 4, and 


place it for a new Denominator, ſo ſhall this new 


Fraction : be the Cube root of the given Fracti- 


on 84. 
In like manner if there were given £44 to have 


its Cube root extracted, I can eaſily diſcover that 


there cannot be found any Cube root exactly; ei- 
ther for the Numerator or Denominator, in the 
Terms they are given in, but being reduced to 


their loweſt Terms, they are 43, * ug root 
1s 4 28 Pe 19” 10 21 99941 


In lite manner the Cube root of 165 will be 
xxl. But 


i Wh 


116 Manu,, cr. to} 
Hetze 0 ban af 3 omit ar 3s 41 3 
XXL: But when there-is den a vulgar Fra 

Cion to have its cube root 
To e ehe- Cule extracted, it being incom- 
Noot of 4 "vulgar menſurabie to its root, you 
Fraction that is in- may find its cube root very 
eommen rable ro irs near if you reduce the given 
Roο . vulgar Fraction to a decimal, 
| | and then extract the Cube 
root of that Secimal (by the Rules before deli- 
yered) in every reſpect as? if it were a whole 
Number, and then ſhall that be a decimal cube 
root, . leſs than the truth, yet 10 near the truth 
that if you add an unite to the laſt ebe eve 
it will then be greater than the trutb. 1 777 
maps” take! notice by the way that * volgar 
= fraction being reduced to a decimal in 
Note order to have its cube root extracted 
= its equivalent decimal muſt conſiſt of 
ſuch a number of places as may be a multiple of 
3, that is, it muſt conſiſt of 3, 6, 9, 12, 15. Gi. 
places, and the more places there is in the denen. 
the nearer the truth will the root be. 520 


fois £3513 20 ot - In 1 11111 TEE = 
a 8-1 4 21 
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Let it be es: to extract the cube root. of 
$: In order whereunto I reduce it to this deci- 
only viz. . 625, which becauſe" it confiſteth - but 
| of z places, (and ſo conſequently ' can have but 

gure in its root) 1 increaſe to 9 places by an- 
. 6 Cyphers thereto thus 6250 οοο and 
then the root will conſiſt of 3 places, chen do il 
proceed to extract iti cube root, (according to 
the former Rules) and a ro be BY 26h 


** 


\ | * 


__ 72, | Tots WI, 1 5 
and there will be a remainder of 2164136 as you 
may prove at your leiſure, - 


| Rd ER 1 : # 
XXII. When your given vulgar Fraction is 
reduced to a DecimaFof the ſame value, and the 


3, or 4 firſt places towards the! left hand are 
poſſeſſed by Cy phers, then in this caſe you are 
to cut off 3 of them with a daſh of the Pen, and 
for them place a Cypher to poſſeſs the firſt 
place in the root, and then proceed to extract 
the cube root of the remaining figures, accord- 
ing to the former Rules, as if there had been no 
ſuch Cyphers at all. 


As for Example. 


let there be given g to have its cube rost | 


extracted; Firſt reduce it to a decimal Fraction 
by the firſt” Rule of the ſecond Chapter of this 
Book, and it makes . ooog8 56 13, &c. Now to 
extract the Cube root of this Fraction, I firſt pre- 
pare it, by pointing it in every reſpeſt as if it 
were a whole number, then with a:daſh of my 
Pen, I cut off the three firſt- Cyphers and put 2 
(o) to poſſeſs the firſt place in the root, then 
J proceed to extract the cube root of the remain- 


” 


Phers'at- all before them; and having finiſhed the 


ing figures (485613) as if there had been no Cy- - 
work [I find its cube root to be .078. as by the 


» 

following work. 
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415 like manner if the l which, is — 
to have its cube root extracted, have 6 Cyphers | | 
placed before the ſignificant figures on the left | 
hand, then cut off thoſe 6 Cyphers with a daſh | 
of the Pen, and for them put two Cyphers to | 
k poſſeſs the two firſt places in the root, Then 
F proceed to extract the Cube root of the Temain- | 
ing figures as if there bad been no 220 N f 
ere, Os £<- 


XXIII. When it is required 
7 0 extract the Cube to extract the Cube Root of 


Root of a mixt num- a mixt number, reduce it to q 
ber. | an improper Fraction, and if x 

* l it hath a perfect Cube root, 1 
then extract the Cube root of the Numerator, 


and 


Chap. 10. the Cube Root. 113 
and place it for a new Numerator, and alſo ex- 
| trot: the Cube Root of the Denominator, and 

ace it for a new Denominator, ſo ſhall this 
new Fraction be the Cube Root of the given mixt 


Number. 


let it aw ebe 8 to . the Cube Root 
if 54 having reduced it to an improper Fra- 
Aion, 1 find it to be 24, and having extracted 
the Cube Root of the Numerator (1728) I find 
its root to be 1 2, for a Numerator, and the 
Cube root of 343 the Denominator is 7 for a 
Denominator, ſo that 1 conclude 7 or 12 to 
be the Cube root of the given mixt Number 
53457 as you may e at your” leiſure. 


XXIV. But if the given mixt Number whoſe 
Cube root is required, have not a perfect root 
then you are to reduce the Fractional part into 
a Decimal of the ſame value, (but let the number 
of decimal places be always a multiple of 3) and 
then proceed to extract the Cube Root of that 
mixt Number, as if it were a whole Number, al- 
Ways reſerving ſo many decimal places in the 
Root as there are points over the decimal part of 
the mixt Number. 


 Exanple 


Tet it be . to extract che Cube root of 
284. Firſt, reduce 4 into its equivalent deci- 
mal, which is 5, but to make it conſiſt of fix 


places, I annex thereto four Cyphers, and * 
| I £ 


* 
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the faid mixt number will be 28.7 500, which 
being done, | nn the end as AS 7 
28,750000 6 &c. ont 
27 | 
279) 1750 Reſolvend | A 
0274 bas 2 3 F D084 f1033- 
279 Diviſor | 59 07: 30071 2. 
27090) 1750000, Reſolvend ef 
er | 13 85 
4 2 ' 4 4 
; 27090. Diviſor „„ j9c63 
ns e jo lee | 45 75 
5 16200 18 0 
16526 16 Subtrahend 
5 as 2 | ef 2 * 
97384 Remains eee 
if | ; — mm— — 


So that J find by the work, the "gn root of | 
28.750000 to be 3.06, &c. 4 


XXV. It is uſual amongſt Artiſts to expreſs 
i the Cube Root of a whole Number, mixt Num- 
= ber, or — either Vulgar, or Decimal, 
| | that 


* : 2 
”" 5 3 


Gab. i .-.. the Cube R. 1 
that is 6 to its Root, by prefix- 
ing this Character, (viz. Hc.) before the incom- 
menſurabl number“ or quantity, ſo the Cube 
Root of 328 may be thus expreſſed ve. 328, and 
the Cube Root of 243, thus „/. 244, or in a 
decimal mitt number thus wc, 24.75 pe 4 the 
fra on thus e, bY Ge: £ 1. 


VI. T he Gperatibh in the extraction of the 
| Root 1s, proved thus, v1. 

vF: the Root found ont, that The 711 i 7 
:s, Multiply it three times into extraction of the 
it ſelf, and if any thing remain Cube Rove. 
after the work is done, add it 
to the laſt product, and if that ſum be equal to 
the given number, then the work is truly per- 
formed, otherwiſe not. 
As in our firſt Example, where it is required 
to extract the. Cube Root of 11059 2, and which 
is found to be 48; and to prove the work, .mul- 
tiply 48 by it ſelf, whoſe product is 2304, "which 
being again ' multiplyed by 48, it produceth 
110592, which is equal to the glven number, and 
therefore I conclude the Work. to be right. 

. Likewiſe, to prove the Example of the Nine- 
teenth Rule, where it is required to extract the 
Cube Root of 13798 which is found to be the 
mixt number 23.984. Now to prove the work, 
I Cube the root, as before, directed, and find 
— it to: Þ& 1 3796, 3790427904 to which add the 
xemainder.,1629572096 and their ſum. maketh the 
given number 13798 ch proves the work to 
be 1 os e 1 
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Clap. T 
CHAP. XL _ 
The Uſe of the Square and 
Cube Roots in ſolving ſome 
Queſtions Arithmetical and | 


Geometrical. 


f K O P. . 


find a mean proportional he- 

teen two given Numbers. 
1 Ultiply the given Numbers the one by the 
other, and extract the ſquare Root of the 


product, fo ſhall that ſquare root be the mean pro- 
portional ſought. ; * 


Let the given numbers be 12 and 48, and let 

it be required to find a mean proportional be- 
tween them; firſt multiply the given numbers 
12 and 38 the one into the other, and their pro- 
de zee the Square Root of which is 24, fo 


a ; . A 
” ww ; bs 
2 2 x. 
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that I conclude 24 to be a mean proportional be- 


tween 12 and 48, for, 76 pp 
"7 5 ; > 33 a , bY £ 7, 


: % $2675 0% 


C3 


The ſquare of the mean being equal to the pro- | 


duct of the extreams. ; 

This propoſition is uſeful in finding the fide. of 
. a ſquare that ſhall be equal to any given parale- 
logram; for, (according to the firſt Propoſition 


of the eighth Chapter of this Book,) if you mul- 


tiply the contiguous ' ſides of a Rectangular para- 
Ielogran the one by the other, that product will 
be its content, and if you extract the ſquare root 
of that content, it will give you the fide of a 


ſquare, (in the ſame meaſure your paralelogram 


was) which will be equal to the given paralelo- 


gram. "1 "oo: 5 
5 f of 
— — — me e 


To find the Side of a Square that 


bel be equal to the Comtent of 


Ind out the Content of the given ſuperficies 


IT by the Rules laid down in the Eighth Chap- 
ter, and then extract the ſquare root of the 
. 5 7 5 | be 1 3 9 5 Con- 


* 
1 


8 


118 The: 'V/e f the "4 Chap. a .. 
Content, ſo will that Root be the ſide of a ſquare 
Tr to the given ſuperficies. 5 + 


E xample. 


There is a Rectangled T nals 1 baſe 
and perpendicular are 16 and 18, demand the 
ſide of a ſquare that will be equal to the given 
Triangle. 

According to the ſecond Propoſi ition of the 
Eighth Chapter, I find the Conkent of this 
Triangle to be 144, the ſquare Root of which 
is 12, and is the ſide of a {quare equal to the ſaid 
Triangle. 

In like manner if you extract the ſquare root 
of. the Content of a Circle, Pentagon, _ Hexa- 
gon, Cc. or of any other figure regular or ir- 
regular, it will give the ſide of a ſquare equal to 
that ſuperficies. | 


PROP., 


Having any £0 of 1 the e aig 4 
'* Reght-angled plain Triangle, 
Seven to find the third fade. 8 


| * His moſkieradlſeds and: oſeful! propolit tion fs 
4 --generallyi2 called Pythagoras his Theoreme, 
| and in the: 4% Fro. of Enclides' Elements of 

| 4 3 8 £ 1 Rs 8 6 Geom. 


ds -_ 


5 * = 5 


M of the Hypothenuſe A C, of 


this, rt 1 in 55:17. G 


Chap. 11. Sgu are and Cale Roots. 119 
Geom. it is demonſtrated, and proved that the 
— uare made of the Hypothenuſe, or ſlant fide 


a right angled plain Triangle is equal to the 
ſum of the ſquares made of the baſe and per- 


WT, FE 0 . 


As fr Exanple . 


pF athe Triangle. AB C, the Baſe AB is 48, and 
the perpendicular-B C is 36, nowI demand the 


To find out 
an anſwer to 


ſquare' the baſe 1 
3 . e 0 5 
JJC if” A 
ſquare the Per. x 0 


. po 
pendicular (36) and its re is 1296, the 


ſum of which two ſquares is 3600, which is 
equal to the Square of the Hypothennſe A C. 
therefore the ſquare root vf ber Will give the 
lengch of AC, which is 60. Ve, "0 ene 


Js. — I 7 4 3 135351 Vo 1 ie 


- . 2 


Here is a Tower about which there is a 


Moat that is 48 foot wide, and a ſcaleing 


Ladder that is 60 Foot long, will reach from 
the outſide of the Moat, to che top of a Wall, 


that. i within the ſaid 'Moat, now 1 demand the 
height bf the ſaid Wall above the Water! 7 
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120 The Vſe of the Square, &c. Chap. 11. 
Leet the Baie A B in the foregoing Triangle 
be the breadth of the Moat, and let the Hypo- 
thenuſe A C be the ſcaling Ladder, then is the 
perpendicular B C the height of the Wall 
above the Water. Now it is plaia that (be- 
cauſe the ſquare of A C is equilto tne ſun of the 
ſquares of AB and BC) if from the ſquare of 
A C which is 3600 you ſubt act the ſquare of A B 
which is 2304, there will remain 1296, which 
is the ſquare of CB, therefore I extract the ſquare 
Root of 1296, and find it to be :36, which is 
the height of the ſaid Wall above the Water as 
was required. 5 r 
By the help of this Propoſition may be found 
the true perpendicular height of a Cone, or of 
a Pyramid; for, in a Cone, if you ſquare the 
ſlant height, (which is the length of a line 
drawn from its vertical point, to the Circumfe- 
rence of its baſe) and from the ſquare of that, 
ſubtract the ſquare of the Semidiameter of its baſe, 
there will remain the ſquare of the perpendicular 
Alſo, In a Pyramid, if from the ſquare of 
the ſlant height of it, you ſubtract the ſquare of 
That line which being drawn from the Centre of 
its baſe; ſhould touch the end of the ſaid flant line, 
(whether they meet at an angle or not) the re- 
mainder will be the ſquare of the perpendicular 
heighu of that Pyramid, and its ſquare Root will 
give the height it ſeli. JJ 
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PROP. v 


By the Content of a Circle to ud 
5 its Diameter. "Ih 


The proportion is s 


# S 22. : x 
Is to 28, . 5 
80 is the given Content | ; 


Jo the one of the Diameter, 


Example, 


"There is a Circle whoſe ſuperficial Content is 
15 3. 0 I demand 1 its Diameter ? 


28 : 153.9385: 195. 9217. 


The 8 Root of which is 13. 99 (very near 
I 34) for the- Diameter 1 
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123 


PROP 
By the Content 9 


110 E mrcumference. 


The Proportion i is 


A Is to 88 js 24 &£) 
So is the given Content 
To the ſquare of the Circumference. Bop! of v4 

I! be ſquare root of which is the Circumference 


Frquired. 7 end 


u 2051.09 4 raue. 1¹⁰ _ e 

7 aa. 
pere is « Circle whoſe ſuperficial content is 
153-9385, 1 demand the. Fareumſerencs: of woe 
Circle 


4 2 C wel 10 find 


The ſquare rt of which is 44 fere which ls 


the Circumference required. 


II. The Cube Root is that by help of which 
we reſolve all queſtions Mathematical that con · 
cern ſolidity, and by which we increaſe ſolid bo- 
dies according to any given proportion. By it 
we diſcover the ſolidity of a body that is capable 


of length, breadth, and ou oo thickneſs) 
and 


* 


4 


* 


| Chap. 11. T be of f the Square, he: 123 


and by having the ſolidity given, we diſcover ws 
_ hide or diameter of ſuch a bod. 

Some queſtions be thereto may be ach as 
follow, = 


* * " 
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Here is a cube whoſe fide is Br 1 dh 
what ſhall be the ſide of a Cube whoſe ſoli- 

dity is double to the ſolidity of that Cube? 
Io anſwer this propoſition, find out the 
Cube of 4 (the ſide of the given Cube) which is 
64, and double it, which is 128, then extract 
the Cube root of 128, and it makes 5˙03 99 
and that is the ſide of the Cube n is blk > 
Fae Cube whoſe fide Al i 4; 


11A 


PROP. VII. 


Here is a Cube whoſe ſolidity is $2 et 1 F Y 
demand the ide of a ws whoſe folidity i is 
ha as much? 2 


Take + of SUED a, the Cube root of which 


Fuse 4) 1 1 201 Ai e 
l 2 80035) 25 2 75 E ag 4 * Ant 
78 > Tot bd 1513006 10 
Pp R 0 P. IX | 41122] 
* 20 . 2 7 
31228 S 8 sche e 


Avi Fas ſolid Conn of'#? Globe ty find 
the fide of a Cube m—_ Mr _ equal 
E: — e > he £48 


Ex- 


124 The Dſe of the Chap. 11. 
Extract the Cube root of the given ſolid: Con- 
tent of the Globe, and it will give Fo 225 2525 
| 85 the Cube required. 


Exanple.. 
There is a Globe whoſe ſolid Content is 1728 
Inches, I demand the fide of the Cube, equal there- 
to?! 
Having aral the Cube — of 1 728, L 
find it to be 12, which is the 155 of the e Cube re- 
* „ e „ 


1 65 


PROP. xX 


Aving the Dianeter and Weight of a Bul- 
let, to find the Weight of 8 22 — 


| roſe Diameter i Is given. 


As the Cube of the given Bullets Diameter, 
Is to its Weight or Solidity. ; 
So is the Cube of the Diameter of any other 


Bullet, | . 
. its s Weight or Solidity, 4 


Exanyle. | | 
There i is 2 Bullet whoſe Diameter | is 4 Inches, 


and its weisht is 9 Pound, I demand the. weight 


of another Bullet, whoſe Diameter is 6 * or 6 12 
n "The Cube of 4 is 64. 

The Cube 4423 is . Ac 3 
en ow” | „n 


| 
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So that the weight require is 34-33227 pounds 
and if you reduce the Decimal to the known parts 

of Averdupois weight, you will find the anſwer 

to be 34 tb—o5 oz.—o0g dr. I 15 

This kind of Proportion is by Artiſts Teraed 
triplicate proportion. 

In like manner, the Diameters of two Bullets, 
or Globes being given, and the ſolidity of one 
of them to find out the ſolidity of the other, it 
may be done by the ſame proportion, only chan- 
ging the middlemoſt Term. oe 


PROP. XI. 


O find the fide of a Cube equal to a given 
paralelepipedon. : | 
Find out the ſolidity of the given paralelepipedon 
by the Eighth Prop. of the Eighth Chapter, then is 
the Cube Root thereof, the required fide. - 


Example. | 

There is a paralelepipedon having the ſides of 
its baſe 10 Foot 4 Inches, and 5 Foot 2 Inches, and 
its length is 20 Foot 8 Inches, I deſire to know. 
what is the ſide of a Cube whoſe content ſhall be 
equal to the given paralelepipedon? 
Ihe Superficial Content of the baſe is 7688 in- 

ches, which drawn into 248 the length in Inches, 
the product is 1906624 inches for its ſolid Con- 
tent, the Cube root of which is 124 inches, 
for the fide of a Cube equal to the given paralele- 
pipedon. ORE, x." 


| In like manner if you would find at any time 4 
the fide of the Cube equal to any ſolid Body whe- *' 
ther Regular or Irregular - Firſt, Find the 3 a 
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lid Content of that Body, and then extracting 
The Cube Root of irs ſolid Content you have 
Your deſire, 


PROP. XII. 


) Etween tro given Numbers to find two meat 
proportionals. 

Divide the greater ie be. the leſſer, and 
extract the Cube Root of the Quotient, and by 
the ſaid Cube Root multiply the leſſer extream, 
then will the product give you the leſſer mean 
propotional, then multiply the ſaid leſſer mean 
by the ſaid Cubique Root, and that product will 
give you the greater mean proportional. a 


45 1 K . 
_ # 9 


99 i Example. - 3 


„ * . * . * * 


Let the two given extreams 565 6 hl 48 be⸗ 
tween which it is required to find 2 mean * 
Portionals. 

Firſt, I divide 48 (the Greater Extream ) by 6 
(the Leſſer Extream) and the Quotient is 8, the 
Cube Root of which is 2 then by ( the Cube 
Root) 2 I multiply 6 ( the leſſer extream) 
and the product is 12 for the leſſer mean pro- 
portional, and 12 being multiplied by 2 (the 
Cube Root) the product is 24, for the greater 
mean proportional ſought. Thus have 1, found 
12 and 24 to be two mean : proportionals between 
6 and 48, for 


is 34 3. wherefore the Proportion i is as followeth. 


1 Concave Diameters of two Guns i being 


of Gun. powder ſufficient to charge one of them, 


Chap. 11. 'Sqware and Cube Roots. 125 
In like manner between 3 and 81 win be found 
Sand 275 for two mean proportionals. 708 153 


P R O P. XIII. 


Hi Contaye Diamiter of tuo Gui being 
known, and the quantity of Gun- poder 
ior will charge one. of them, to find out how 


mach will be ſufficient to charge the other. 


The Capacities are one to another, as are the 
Cubes of their Diameters, and alſo the proportion 


| Is direct. 8 


9 } A <4 
- 0 ** Ef 


3 


Ex 1 


AE 25 s of Gun- powder MW fofficient 17 
charge a Gun, whoſe Concave Diameter is 14 


Inches, or 1.5 "Inch, how much powder will 'be 


ſufficient to charge a Gun, whoſe Concave Diame- 


ter is 7 Inches? Anſwer, 25.47. 


The Cube of 1.5 is 3.375 and the Cube of 3 
3-375 : 25 „ 343 25.47 


343 : 25 . 25.47. 


3.375 


PROP. XIV. 


* 
— 


given, and the quantity of a weaker ſort | 


o 
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to find out how much Gun-powder of a ſtrog- '' 
ger ſort (the proportion of the ſtrength and 
- weakneſs of the Gun-powder being alſo given) will 
be ſufficient to charge the other Gun, 

This is ſolved by two operations 'in the Rule 
of proportion, firſt to find out how much of the 
3 ſort of Gun- powder will be of equi- 
valent ſtrength with the given quantity of the 
weaker ſort, and this proportion is reciprocal ; 
The ſecond is the ſame with * in the fore- 


going A 


EO a Elana 125 3 
| There is a Gun whoſe Concave Diameter is 
32 inches, and it requireth 25 pound of powder 
to Charge it, now there 1s another ſort of Gun- 
powder which is much ſtronger than the former, 
and the proportion between their ſtrength is as 
5 to 2, now I demand how.much..of the ſtrongeſt 
powder is ſufficient to charge a Gun whoſe Con- 
cave Diameter is 7 inches. _ -- 
Io anſwer this, Firſt, I find out. Phe cs 5 
the ſtrongeſt powder wil charge that Gun, which 
is 13 inch in ĩts Concave Diameter, which is done 


by the following N vix. 
„ 1 % 00 


Thus have I found that is of a pound of the 
ſtrongeſt Powder will charge a Gun whoſe Con- 
cave diameter is 15 inch. And according to the 
laſt proportion, 1 find by a dire& Propoſition 
that 10.16 pounds of the ſame will be ſufficient to 
charge a Gun whoſe Concave diameter i is 7 inches, 


ViRe 


343 „ 10 10.168 | 
3-375 * 43 | CHAP. 
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THen. Money Perzahins or We | 
to one perſon is in the hands, poſ- 
ſeſſion, or keeping, or is lent to another, and 
the Debtor. payeth or alloweth to the Creditor, 
à certain ſum in conſideration: of forbearance for 
a certain time, ſuch conſideration for forbear- 
ance is called Intereſt, Loane, or uſe Money; 
and the 7 ſo wy and forborn 3 is + calle vie 


Principal. n en one. - 3 


4 


u. tereſt is either simple or - Compound. 55 | 


in. When for a. ſum of Money lent. there is 
loane or intereſt allowed, and the ſame is not | 
paid when it becomes, due, and if ſuch; intereſt | 
doth not: then, become a Pare of the Principal, it 
is called Simple latereſt. 115 xd. ot bits 
| W. In the raking, of. Intereſt! for tbe conti: 
nuance or forbearance of Money, reſpeck muſt 
be had to the rate limited by ag of. Parliament, AF 
which Act no-] in force, forbiddeth or reſtrain- | 
eth all. perions; K. ro yo from S more | 


3 by it 


+. » Co» * — — 


* 
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it confineth him or them to the limitation of the 
ſum to be lent, or borrowed, but that the ſum 
may be either more or leſs than 100 1. and 
may continue in the hands of the Debtor, either 
a longer, or a ſhorter time than one year, ac- 
cording as the Lender and Borrower do agree, 
and oblige each other; now for any time grea- 
ter than one year, the fate or proportion of In- 
tereſt is by Act of Parliament limited, but the 
Act doth not ſay what part of 61, ſhall be the 
intereſt of an 1007. for half a year, à quarter 
of a year, a month, a' day, or for any time leſ- 
fer than one year, and in this caſe ſeveral Ar- 
tiſts do differ in their opinions, ſome would have 
the true proportional intereſt for any time leſs 
than a year to be diſcover'd by continual mean 
proportionals; as ſuppoſe it were required to 
know the intereſt of 100 l. for half a year at 
6 per Cent. per Annum, they would have the In- 
tereſt to be reckoned after the Rule of Com- 
pound intereſt, and ſo 30 l. is not the intereſt of 
'a 1001. for half a year, but is too much: But 
ſay they, to find out the true intereſt * thereof 
you are to find a mean proportional between 
100, and 106, and that made leſs by 100, will 
give you the intereſt of 1004. for half a year, 
and ſo by extracting of Roots they find out the 
intereſt for any time leſs than one year, but this 
is ſufficiently laborious and painful if it be done 
without the help of Logarithms; but to per- 
form this work to the 12 power for à Month, 
or to the 52 for à week, is very tedious, and 
to the 365 power for one day is ſcarcely poſſi- 
ble to be effected by natural Numbers, but cu- 
ſtom and daily practice tell us that the intereſt 
o Money for any time leſs than one year ought 
6113 Som ON „u? ono ; to 
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to be, computed. according to the Rules of Sim- 
ple Intereſt, and fo 3 J. is the undoybred intereſt 
of 100.1. for 6 months, and 30 ſhillings is the 


| Intereſt of 100 J. for a quarter of a year; but 
here note by the way that by 6 months is not 


meant 6 times 4 weeks, or 6 times 28 days, but 
by ſix months, or half a year is to be underſtocd 
Us half of 365 days, and a quarter of a year 

+ of 365 days, and by 1 month is underſtood 
22 60 36 5 days, ſo that a month conſiſteth of 
30 Ez day £4 

Upon the af foreſaid cuſtom of computing the 
intereſt of Money for time leſs than one year, 
this following, Analogy ſeems 
to be aſſumed for a ſafe expo Vide Set: of the 
ſition of the ſtature (and which 5 chap.of Ar. Ker- 
is indeed the ground, and rea- fies Appendix to 
ſon it ſelf of Simple Intereſt) Wing. Arith. 
viz. \ That ſuch proportion as » 


365 days (or one year) hath to the intereſt 
of any ſum- for a year, ſuch proportion hath anyy 


part of one year, or any number of days pro- 
pounded to the inter eſt of the ſame ſum, for 
that time propounded. And this (as was ſaid 
before) is the whole ground work, and very 
foundation of the manner of computing of Sifn- 


| ple. Intereſt. 1771529! 4 


V., Rebate, or Diſtount, is, When there is! at 
allowance, of ſo mucli per Cent. for | 
Money paid before it be due, and") Or Rebate; 
as the increaſe of Money at intereſt what it 2 
is found out by continual proporti- 
onals Arithmetical- or. Geometrical increaſing, ſo 
is the Rebate or diſcount of Money found out by 
cantjagal ꝙroportionais decreaſing Arithmerica]- 


I or Geometically; nit 70 according as the al- 


05 lowance, 


132 Simple Intereſt. Chap. 12. 
towance is, either after Simple or Can pan In- 
tereſt; Now the nature of Rebate or Diſcount is 
thus; hen there is a ſum of Money, (ſuppoſe 
100 l.) to become due at the end of a certain 
time to come, (viz. at the end of 12 Months; ) 
and it is agreed upon by the Debtor and Credi- 
tor that there ſhall be made preſent payment of 
the whole Debt, and it is likewiſe agreed that in 
conſideration of this preſent payment that the 
Creditor ſhall allow the Debtor after the rate 
of 6 per Cent. per Annum: Now upon this agree - 
ment the Creditor ought to receive ſo much mo- 
ney as being put out to intereſt for the ſame time 
it was paid before *twas due, and at the ſame rate 
of intereſt, that the diſcount was reckoned at, 
then would it amount or be Increaſed to the ſum 
that was firſt due. 5 
The manner of working Queſtions in a Rebate at 
Simple Intereſt ſhall be ſhewn in the ninth Rule 
of this Chapter, and of working Queſtions in 
ebate at Compound Intereſt ſhall be ſhewn in 
us Fourth Rule of the next won age o ie 


VI. When the intereſt of a 100 J. A for 3 year 
is known, the intereſt of any other ſum, for the 
ſame time, is alſo found ont, by one ſingle rule of 
direct proportion, viz. The intereſt of a 100“ 
fox a year hy the ſtatute is 6 J. 1 demand what is 
rhe intereſt of 75 J. for the ſame time, and at the 
ſame rate of! 1 ntereſt ? wakes proportion] is as fol- a 


loweth.. | | e bor 914, 
. 413 05 0 405 425 ws me 9 9 oe 1 
Y 5 5 10 N. 385 


ne rid fo we egy [2 
both {IT * then make the We 
con 
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cond. number to be the ſum of the given princi - 

pal and intereſt, and the- fourth proportional Will 

anſwer your deſire. ' Thus” 

111 0 nut. 1 5 „ rigaud awd 
Ao IRE : 2095 79. + arr. 


Vll. - When the intereſt of 100 for a year is 
given, and the intereſt of any other ſum of 
pounds, ſhillings and pence is required for a 
year, the anſwer may be eaſily found after the 
practical method ene in the following Ex- 
ample. - 

Let it be vequired' to find the intereſt of 
148 J.— 13 .o. for one year after the rate of 6 
per Cent. per Annum, Simple Intereſt * | 

Firſt, 1 place the giyen numbers according to 
the direction given for the os he of 3, which will 
ſtand chus, viz. 3 | 


5 A „ . d. Py 
100 206 1 148—I3—04. = 0 


Now it is evident that if 1 multiply 
»481,—13 5.— 04 d. (which is the third num- 
ber) by 6 (which is the ſecond number) and di- 
vide the product by 100 (which is the firſt num- 
ber) the. Quotient will be the anſwer; Therefore 
I proceed thus, viz. firſt J multiply the pence by 
6, which makes 24 pence, or two ſhillings , 
therefore J fet down: o under 'the pence, and 


carry 2 to the next, then I go to 13 s. faj- - 


ing 6 times 13 is 78, and 2 that I carried is 8> 5. 
which is 4 /. therefore 1 ſet down o under the 
ſhillings, and carry 4 to the pounds, then 


proceed, ſaying 6 times 8 is 48, and 4 that 1 ? 


cares, 


5 E 2 
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carry is 52, then I ſet.down 2, and carry g, Cc. 
proceeding, thus till: the work be finiſhed” and 

then will the product be 890 1.00 5. — 00 d. 
which product ſhould be divided by 100 (the 
firſt number) but it being an unite with two 
-Gyphers, I cut off two figures from the right 
hand of the pounds, with a daſh of the pen, 
and the figures on the left hand of the ſaid daſh, 
are ſo many pounds, and thoſe on the right hand 
of it, are the Decimal parts of a pound, whoſe 
value may. be found out by the 3 Rule of the 2 
Chap. But remember, that if there be any ſhillings 
or pence, in the product you are to add them to 
their reſpective products in your Reduction. 
i The work of the foregoing Example is as fol- 
oweth. 71 „ i 5 


I. 4. „ fc aig N 
Joo '; 6 „ 14810 
10 F 17 OE 


* 
— , ** 
D 2» ——} 
" * 


$8/92—00—00 * 
20 


80 that by the work I find the intereſt of 
1481.—135.—4 d. for one year after the rate of 
E per Cent. per A. to be $118 5.04 4,—3. 7 2 

: a | | Ad- 


/ 


o A . ; * 4 . | | | ; 
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Another Example may be this, vi. I demand 
the intereſt of 368 /—r5 „3 d. for one year, 
25 by the work following. a : 


' 
N Co 


2 @x 


n 


| F 
» 0 # 1 +»#& fn &® 
L 100+ 6 ; 368—15—03 
it 303 DOUOT VAOTYER FU. 
* ——— — 
2 | 1 * 8 \ I k #81 F* - 1 
FW: ee 0. 199 
{ 11 17 1 00 7 
5 py 90 | hs x N * 7 1 5 
realeni:m legi nig 
* CT, 82 : 5 5 
9 33 * C4 7 3 2 0 
12 . 


VIII. The [ntereſt of 1004 being known for 

a year, or 365 dayes, the intereſt of any other 

ſum may be known for any other time, or num- 
ber of dayes, more or leſs than a year, by two 

ſingle Rules of 3 Direct, viz. Firſt, find out what 

is the intereſt of the given ſum, for one year, 

or 365 dayes, according to the laſt. -Rule, then 
having found out that, you may (by another ſin- 

-gle Rule of 3 Direct) find out its intereſt for 
any other time more or leſs. S8 


| E x ample. * 

What is the intereſt of 322 J. for 6 years ef- 
ter the rate of 6 per Cent. per Annum, Simple In- 
tereſt zu ne ont: f 5229 STU PE 


4440 | * 333 ST EEE * 25 8 ; 
3 * & | +1 MP : —_._ "ISS 
en, io PFirſt, 


- ' 
. 


„ "I 
. 


0 


E. "Rt l ; 
7. oF FEE, 
FE; 
13 - 


9 


[ FER | ; N | 7 
| 
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"Firſt. 1 find. what, is the Intereſt of Hank. for 
Bb by. the e proportion. . 


1 1 2 Ko” * 
| * 


Thus having NN the intereſt of BRO for a 
year to he 19.32 l. at 6 per Cent. by the following 
A N I find out its intereſt ' for 6 years, to 
5.1.—18 nd, and that added to 
the ed ipal, makes 437 L.—18 4.—04 } d. for 
the ſum due 10 the Creditor at the end bay the 
ſaid time. | 225 : S 


BPO Rar” MA 
2 2, = 
4189 : 
year l 4: 4&4 
"7 11 | # : 8 \ . * 4 43. 4 322 by 8 10 a 77 
In. 4 1 + 99 © a 1 16G * er Ne 
4918-0 ' * | 
n L 5 21 . 
1 3. If: 
4 
or aid 5 
_— 3 — 
IV ;- 3583 0 Pt. 
nr: 155 e q ö 
2191 1 £73 $01: F 


wo 3191 A 973-27 386 
3381 311 


And here take notice that the FR number 
in this laſt proportion, muſt always be only the 
h of the ſum Propoſed, end not the 0 6 

” 01 


e e oe 
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of the principal and intereſt, as in the ſecond pro- 
portion under the ſixth Rule. : 
After the ſame manner is the intereſt of 1 /, (at 
the rate of 6 per Cent. per Annum, or any other rate 
of intereſt,) diſcovered for a day, by the help of 
which the intereſt of any ſum whatſoever may 
be diſcovered for any number of dayes as ſhall be 
ſhown by and by. ePrFad: con © 


, ” © 
7 FI. 
4 , * 


| 2 | J. * oy | : 2 
Firſt 100 - 6 2 2 


= " day. 4 53 day os 
Secondly 365 : 0 1 : 0901643835 


So that by the foregoing proportions I have 
found that the intereſt of 1 J. at 6 per Cent. per 
Annum for aday is .0001643835 /.., . 
Now if you would know the Intereſt of any 
other ſum for any number of days more or leſs 
than 365, yon may do it by help of the ſaid num- 
ber after this manner, vi. 15 
Multiply the ſum whoſe intereſt is required by: 


the ſaid number, and that product will give you 


the intereſt of the ſaid ſum for one day, then mul- 
tiply that Product by the number of days given, 
and the laſt Product will give you the intereſt of 
the ſaid ſum for the number of dayes in the: queſti- 
on. Take the following queſtion for an example, viz. 
_ - What is the intereſt of 568 J. for 213 days after 
the rate of 6 per Cent. per Amum? 26 LUI 
\- FI If | . | 


- EF. 
30: och 


| 0001643835 


335 _. Simple Intereſt, 


| at 7% 10015 eee V1 
4 — — _—— 4 903 19411 
THE TX 13150680 465) 1 10 8 7 : 
1¹⁷ | Baud ping rob ai 10 
> 5 . 827919 8 RY oY — 230 2 
0933098280 8 Js 
213 
Do, 2801094840 | ; Jil 
933698280 | 
1807390560 i 
- - 190877733040 - 
„%%% 0 ͤ IT IM0F Her 
kacit N = 0g, Ho 1 


| Having: Finiſhed the work as you ſee, I fad che 
anſwer to be 19.8877; Cc. which vpon ſight I 
diſcover to be 19 J. 190 s.—09 d. by the brief 
way of valuing a decimal Fraction of Coyne laid 
down in the 4 Rule of the ſecond Chapter before- 
going. 15 

But when the intereſt af any ſum of Money is 
required for any number of days as aforeſaid, 
at any other rate of intereſt than at 6 „ Cenr. 
per Annum, the aforeſaid number will not then 
ferve for the work, but you ate to find "out par- 
ticular multiplyars for the ſeveral rates df inte- 
reſt as is before directed. All which I have ex- 
preſſed from 4 to 10 per Cent. in the following 


Table. 
When 


8 \ 


| Chap: 15 | e | 195 
*p 4) 82 at | 
When you 8 find | 5 [ oo 1389863 
the Intereſt of any ſum 6 20001643835 
for any . of mor! 7 ? » 2 q «0001917808 
at the rate of = . | -0002191780 
. ” © \, | 0002465753 __ 
is j Ez" Wi co 


86 that hen you would find out the intereſt | 
of any ſum of Money for any number of dayes 
according to the direction before given, at any 
Rate from 4 to 10 per Cent. per Annum, Simple 
Intereſt, you may perform the work by the mul- 
tiplyar in the foregoing Table which is placed a- 
gainſt each reſpective rate of Intereſt. 

IX. When the preſent worth of a ſum of Mo- 
ney due at the end of any time to come is requi- 
red, Rebate being allowed at any rate of Simple 
Intereſt, it may be found out by the following 
method; viz. Firſt, Find out the intereſt of 
100 l. for the time that che Rebate is to be al- 
lowed for, and at the ſame rate of intereſt pro- 
pounded, then make the ſum of an 100 pound, 
and its intereſt for the propoſed time, to be the 
_ firſt number in the Rule of 3, and 1001. the fe- 
cond number, and the given ſum whoſe preſent 
worth is required, let be the third number, 
and the fourth number in a direct proportion 
ſhall anſwer the queſtion, as in the following Ex- 
ample, VIL,, | 

What preſent Money will fatisfie a debt of 
100 l. that is due at the end of a year yet to 
come, Diſcount or Rebate being allowed at the 
Rate of 6 per Cent. per Annum. 

According to the foregoing Directions, I ſtate 


the numbers as followeth, and the fourth pro- 
protional 


[ 4 


5 5% | Simple Intereſt. : Obap. Y $1 5 
Proportional number or anſwer to the queſtion is 
4 Pie [.—06 3 2 4. = | 


<4; ee 5 "Wy 18 1 $15:97aT 05 ; 
j 106 100 100 : 94 33962 
The — of the Aid SR, il 6.001 
If you canſider, that there ought to be ſo much 
ready money paid, that ifit were put out to inte- 
reſt at the ſame rate of Int. that Rebate was;allow- 
ed for, and for the ſame time, the ſame, would then 
be augmented. to the ſum that was at firſt due, as 
in the laſt queſtion, there is giyen 100 f. which i is 
due at the end of 12 Months, now I ſay, that 
there ought to be ſo much money paid Gown: to 
ſatisfic rhis debt, as beiug put out co intereſt at 
G per Cent. for 12 Manths, would then be increa- 
ſed to 100 l. which is the fix |.Mmm. due, and again 
it is as evident that; if there were 106 J. due at 
the end of 12 Months, or a year, and preſent 
payment is agreed upon, allowing Rebate at 6 
per Cent. per Annum, that then, there ought to. be 
paid the ſum of 1004. än full diſcharge af the 
Did debt of 106 J. for if when I haye received 
the ſaid ſum of 100 J. I put it out to intereſt 
for one year at the rate of 6 ben Cent. i wilk then 
be increaſed to os IJ. 5 
| Therefore to ſolye the ſaid queſtion, the pro- 
portion here uſed is no more than if I. hould ſay, 
If 106 J. be decreaſed to 100 l. what will 100 J. 
be decreaſed to? The anſwer is, to 94 1.-65.- g.: 
2nd for proof, if you will ſeek what that ſom 
will be increaſed to at the end of 12. Months, at: 
the rate of 6 per Cent. you! will find it to "M8: 
100. 4 2 Ws 
Example 2. 
How much preſent Money wil ſale a 40. 
b 0 


| 
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6f 82 15 f, due at the end of 1,26 NE, 72 
to come allowing Rebate after the rate of 6 


Cent. per Annum ? 
Firſt I find the intereſt of 100 J. at the ſame 


rate of intereſt as 126 Ales by the Peg pro- ; 
portion. | 


day, „ 85 4% dee 
365 . EC 126 : 2.0712. 


Tben do I add 2.0712. (the intereſt of roo LY 
to 100 J. and the ſum. is: 102.0912 Which I make 
the firſt number in the Rule of 3, and 100 J. the 
ſecond, and 82.5 l. (the ſum given to be Reba 
ted) the third number, and the fourth number 
in a direct proportion is the anſwer to the que- 

ſtion, ſee the work as followeth. 


ö 


L TS „ 


102.0712 100 : 382.73 2: 81.0708 
L C 


102.073 2) $275 co (8: 07.8 


ing Haar by the work it appears that $2 E 1 
due at {x o end of 126 days yet to come, will 
de ſatisſſed with the preſent payment of 
81 1.— Ol . 704.3 4 d. Rebate be allowec af 8 
rate of 6 Per C C ent. per Annum. - res rd 0 

The proof of the Rule. 

Wi nd out Oy, the eighth Rule ene 10 
the preſent money that is paid ypon. Re. 

bat, "'W1 lt "Monk, to "being put out to intereſt 

© Bore. time, and at the ſame rats, of inte- 
a h ebate Was. allowed. for, and if; the 4 5 
mount be eq qual to the ſum that was due at the a 


142 Simple Intereſt. Chap. 55 
of that time then you may conclude the work to 


be rigbtly performed, otherwiſe not. 
1 As for Example: | 


_—_ 


in the foregoing queſtion it was found that 
8r. 0708 J. being paid preſently would ſatisfie a 
debt of $2.75 due at the end of a 126 dayes to 
come, and to prove it, let us ſee whether 
$:.0708 being put ovt to intereſt for 126 days 
at the, rate of 6 per Cent. per Annum, will be in- 
creaſed to 88.75 J. (the ſum which was ſaid to 
be due at the end of 126 days to come) which I do 
of theſe two proportions following according to 
r roCas 


. : 6: ; 10 7 AO2 


Secondly, 100 * 2.0712 :: 81.0707 : 1.6791, & 


So you ſee that I have found the intereſt of 
$1.0708 for 126 days to be 1.6791, Cc. which 
added to the principal 81 0708 the ſum is 
12.7499 which by the brief way of valuing the 
Decimal of a pound ſterling is 82 J.— 15 f. and 
indeed it doth pot want c part of a farthing of the 
exact ſum, Which is occaſioned by the defective 
Decimal wherefore I conclude the work to be 

Upon the foregoing. ninth Rule is, "ground: 5 
the manner of caſculating the enſuing * Table of 
Multiplyers, which ſheweth, in decimal parts of 


* 


a pound, che prelent worth: of a pound Sterling. - 
due 


> 1 — * w 


& 14 tis ful) IN EE; & 5 ts > hip - 
Ke Eng of, any, ppaiber, Of ph 9 


9 
* 
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not exceeding 30, Simple Intereſt being compu- 
ted at 6 per Cent. per Annmum — 
The firſt number in the Table being found out 
by this following Proportion, zi. 
As 106 1. is to 100 l. fo is 11. to 943396, 
and the ſecond number in the Table being the 
preſent worth of 1 l. due at the end of two years. 
to come, is thus found out, viz. Firſt 1 conſider 
that 12 J. is the ſimple intereſt of 100 J. for 2 
years, which added to 100 J. makes 1 12 J. where» 
fore I fay as t12 J. is to 100 J. fo Is 1 J. te 
392857 l. which is the preſent worth of 1 J. due 
at the end of two years to come. 
The ſeveral proportions and operations for. the 
whole Calculation being as followeth, viz. _  : 


106 : 100 9438s 


892857 
847457 
80645 r 
769230 2 | 
734294 


And after the ſame manner are all the numbers 

in the following Table Calculated; which being 

well underſtood, the way of calculating moſt of 

the enſuing Tables will eaſily be obtained; and 

1 nm You will find immediately after the Table 
1 8 1 1 0158 
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nd 


TAB L E * 58 51 
Which ſheweth'in De-[1 1 602499 -r 24 
imal parts of a Doung 581395 


the preſent worth of 1 J. 3.561 ᷑ ÜD)7)7 
due at the end of anyſr 4.54348 | 
number of years to come 15526315: | 
WA under 31, .at the rate. N 2275 | 
ß per Cent. per Ann. Sim-1 . 495 % %/%ů  Þ| 
{ple Intereſt. 13515101 7% TCO SN: 
cl 467389. bits 27 280. 
r 
© | 21.442477 * ne. 
22.431034 
12 3 -42036B - | 
(244409836 | 


; 25. 40000 

99 390625 4 
2 „ .  Jaak381069p! . . 
„ [25] 13733! > 


10 (623000 RRR 3 1 b Þ} 


* 


Ait! 1 4 * 


0 er tlie b wethoc might this Table be 
continued to any number of years at pleaſure, I 
might alſo have calculated for other rates of i in- 
tereſt, as thoſe are in the next Chapter concern- 
ing Compound Intereſt, but Simple Intereſt be- 


ing not ſo generally in b pradtice, ſhall therefore 
forhear. 


The uſe of the e procling T A B L E. 


At is evident 0 by the ninth Rule wo a 
that 
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that if any 1 95 paid with an allowance of 
Rebate, you are to make 100 J. with its intereſt 
for the ſame time you Rebate for) both in one 

Go „to be the firſt number in the Rule of 3 
100 'the ſecond, and the ſum to be rebated ihe 
third, then will the” fourth proportional be the 
anſwer ; and the ſame may be wrought” by any 
other number and its intereſt,” as well as by 
100 J. and its intereſt | muta 'miitanudis : | Now 
in the Table beforegoing there is expreſſed in 
Decimal parts of a pound, the preſent. worth 
of 1 l. due at the end of any number of years to 
come under 31, &c. that is to ſay, if ycu take 
the money ſignified wy thoſe Decimals, and put 
it out to intereſt 'at & per Cent. per Anmut, Sim- 
ple intereſt for ſo many years as are expreſſed in 
the Collum of years againſt the -faid Decimal, 
then will that ſum at the end of the faid T erm, 
be augmented to 1. wherefore if you have any 
ſum whatſoever to be rebated for-any number of 
years within the limits of the Table, make 
1 /. the firſt number in the Rule of 3, 'and the 
Decimial in the Table againſt the number df years 
to be rebated for; make that the ſecond, and 
the ſum whoſe preſent worth is required the 
third number, ſo will the fourth Proportional 
be the anſwer. But ( becaoſe the | firſt number 
(being Unity) — multiplieth nor divideth 
it youꝭ take the number in the Table, correſpon- 
dent to the number of years for which you would 
reckon Rebate, and thereby multiply the ſum 
vrhoſe preſent worth is re the 1 
wil * you the Anſwer.” N 


Ie *k kT=: ay 


832 
I... 
7 
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z ein ier +, Example. 


There is a ſum of Money, viz; 560 l. due at 
the end of 8 years to come, but the Debtor 
and Creditor agree that preſent payment ſhall 
be made, and the Debtor to he allowed Rebate 
after the rate of 6 per Cent. per Annum, Simple 
Intereſt. Now I demand how much preſent mo- 
ney will ſatisfie the ſaid Debt ? Anſwer, 
$75:379 L==3784—07 .es } d. ſee the following 


1 ©. 675675 60 378.378 : 


„ 49540500 | 


* 
” — 
* 5 * 
% 1 . 


| 37 8.378000 


Firſt (the Rebate being to be reckoned for 8 
years) I-look for 8 in the Collum of years, and 
juſt againſt it on the right hand, I find 675675 
Which I multiply by 560 (the ſum whoſe pre- 
ſent worth is required,) and the product is 


| 378.378, which by the brief way of valuin 


the fraction of a pound ſterling) I find at fir 
ſight to be 378 /.=07 s.—06 } d. 11032 
This Queſtion if it had been wrought by the 
foregoing ninth Rule would have produced the 
ſame anſwer, for, the Int. of 100 J. for 8 
Mon. is 48 J. and 100 ＋ 48=148 wherefore by 
the Rule of 3 I ſay 


148 


** 
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. L ance n Dag 0 
4148 '2 100 :: 5: 378.378 


X. When an Annuity or yearly: Income in 
arrears for any. number of years, and you would 
know the increaſe, or amount of it, allowing 
Simple Intereſt at a certain rate per Cent. per Annum, 
for each yearly payment from the time it firſt ve- 
came due, the- operation will be ſomewhat more 
3 than to find the amovat of one ſingle 
um, -according to the eighth Rule of this Chap, 
which will clearly appear by ſolving the follow- 
ng queſtion; viz. _ 


There is an Annuity, or an income of 1co /. 
per Annu. forborne to the end of 6 years, I de- 
mand how much is due at the end of the ſaid 
Term, allowing intereſt at the rate of 6 per Cent. 
per Annum Simple Intereſt? Anſwer 6 “— .. 
In order to the ſolution of this Queſtion, I con- 
_ tiger, TRE. 8 YT. 
It is evident that for the laſt year, viz. the 
ſixth years payment, there muſt be no intereſt 
at all Reckoned, becauſe it becomes not due till 
the end of the ſixth year; Secondly there muſt 
be reckoned the intereſt of 100 J. for one year, 
vir. that which is due at the end of the fifth 
year ; Thirdly, there muſt be reckoned the in- 
tereſt of .100 l. for two years, viz. that which 
is due. at the end of the fourth .year. Fourthly, 
There muſt be reckoned the intereſt of 100 J. for 
three years, viz. that, which is due at the end 
of the third year, Fifthlv, the intereſt of 100 J. 
for 4 years, v/z, that which is due at the end 
of the ſecond year: And Sixthly, The intereſt of - 
100 J. for' years, viz. that which is due at the end 
— 2 8 0 


; ä 8 
i | 
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of the firſt year, and is forborne the ſecond, 
third, fourth, fifth and fixth years; all which 
intereſts being added together, and their ſum 
added to the ſum of each years income, the 
ſum will exhibit the total ſum, due at the end 
of the ſaid fix years, which you may percelve by 
the following work to be 690 J. nn is ene an” 
[veer to o the fOregolpg Queſtion, yy | 


'Thelntereſt of 100 “. X 
at 6 per Cent. per An. 
| * Intereſt, 10 


I 
a7; *x 
32 i 
4. 

5 


| The ſum of the WET een 
The ſum of the annuities el 


The Total amount is... 1 


The Conſtrudion of Table II. 


Calculation of the following Table, which 
ſheweth the amount of 1 J. annuity, being forborn 
to the end of any number of years under 31, Inte- 
reſt being allowed for each yearly payment af - 
ter the rate of 6 per Cert. per Aunum, Simple In- 
tereſt. 

The firſt number in the Table being 1 J. which 
is that due at the end of the firſt year, no in- 


tereſt being due for that 3 the ſecond number in 
the 


U the * reaſon is -ptonnded the 


7 . | _- . | | | 
; | 85 
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the Table is 2.06, which is the firſt and ſecond 


years payment, and the intereſt of 1 /. for one 
year, being that which was due at the end of the 
firſt year; The third number in the Table is 
3.18 J. being the increaſe of 1 J. for 2 years ad- 
died to the ſecond* numbef in that Table which 
1s 2.06, for the amount of 1 J. at the end of 3 
years is 1.12 which added to 2.06 the ſecond 
number it makes 3.18 for the third number; 
The fourth number is the amount of 1 J. for 3 
years which is 1.18 added to the number before 
it, vix. the third number, proceeding in the ſame 
method, till you have compoſed the Table at 
your pleaſure, each number in the Table beidg 
1 J. and the amount of 1 J. (for fo many years 
as it ſtandeth againſt in the Table made leſs by 
one,) added to the number immediately pre- 
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Hl TABLE IL © 
Which ſheweth in Tere 111 | 
and Decimal parts Per a | 12 1. | 
pound the amount of 1 1, an- } 13 ! 17.68 | 
nuity being forborne to the, 14. | 19.46 | 
| end of any numbea of years 15 21.30 
| under 31, Simple Intereſt 16 | 23.20 
Ii being computed after the 17 | 25:16 
| N of 6 per Cent. per Au. 5 | 18, 27.18 
| 1 19 | 29426 . 
P 31.40 
[ 1 | 1.00 „„ ng If 33.60. | 
. 122 | 35-86 | 
3 3.18. 2 38.18 
4 | 4-36 , 12414956 | 
53 , $.60 25 J 43-00 
6 6.90 26 45-50 
7 8.26 27 | 48-06 
1 8 9.68 281 59.68 
9 | 11.16 29 | 53.36 
10 | 12.70 . 30 | 56.10 


The ule of Table II. 


In the preceeding Table in the Collum under 
the word Years, are ſet down every Year ſuc- 
ceſſively from 1 to 30, and the number in the 
Table placed againſt each year, is the amount 
of 1.1. annuity, in pounds and, decimal parts of 


a * being forborne ſo many years as it is 
placed 


| * 7 5 


j, : 
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placed againſt. The uſe of it will pla nly appear 
by the ſolying of one, or two Queſtions, viz. 
There is an Annuity of 134/.—105s.-64, all 
forborn to the end of 4 years; 1 demand how 
much is due to the Creditor at the end of the ſaid 
Term, Simple Intereſt being allowed afeer rhe rate 


of 6 ber Cent. ber ne, 55 c 
Fj #, | Facit 586 210 5. or 


To anſwer this 8 firſt, 1 look far. AY 
years, in the Collum of years, and the number 
againſt it is 4.36 which is the amount of 1 4; An- 
nuity for 4 years; therefore having turned che 
1 4.—6 d. (in the given annuity) into a Decimal 


(Which is. 525) I fey by the Rule of 3 thus, 


1 . 3 
1 4.36 1 1 386.529 
„ N 
— | 
807150: 157 
423595 
538 20 


8s 520 


"This by PR ötk 1 1 find the anfeer to be 
29 8 the value e Decimal b rhe! 
OY way of valuing .a , Deci mal laid 5 j the 
ath. brug of the 20 | Etapret. l find to pe 580 
10 5. 74. 

And it is plain that in borving Queltions by a 
Table, that (the firſt number in the Rule of 3 
9 unite) if you multiply the given Annuity 

L 4 us 


L n ; * N 
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by the proper Tabular Number, that then the * 


| er wk de the anſwer. 


2 163 8 £ . | $5 | 
- Example, 24 


What is = amount. 5 an Jennie of 150 L. 
10 % being forborn to the end of the 7 years, al- 


| lowing Simple Intereſt after the rate of 6 per 


Cent: per Annium : P ATR, 8 . —O2 «ah: [oh 
11 | 2A 55 0 | 


The 50 a Is 1 daidy „ 
The e number for years is 8. 26 
9030 

3010 

1.2040 | 


— 


Facit 1243-1 30 


. When an Annuity or yearly Income, for 
certain number of years to come, is to be ſold 

for ady Money, and the ſeller 

7 he Rebate of is to allow the Buyer. Rebate at 
Annuities at Simple Intereſt for his preſent 
Simple Intereſt payment, then in rhis caſe the 
buyer ought to pay ſo much 

preſent Money for each yearly payment, as being 
put out at Simple Intereſt for ſo many years as 
it is Rebated for, it would then amount to one 


_ yearly payment, and the ſum of all thoſe pre- 


ſent worths will be the preſent worth of the 
Annuity required, the, Rule will appear NN 
A * the Mephis POPE. 5 5 . 


OP 5 4 
+ 
2» © 
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" There 
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There is an Annuity, or Leaſe of 100 J. per Au 
num to continue 6 years yet to come to be fold for 
ready Money, the Seller being to allow the Buyer 
Rebate at 6 per Cent. per: Annum, Simple. Intereſt 
now I defire to know how much preſent Money will 
buy out the faid Leaſe ? | Nr ts 
5 Facit 499 1.—o09 5.—0444. fere. 


4 


*”, 


* 


It is evident that if we find out the preſent - 

worth of 100 J. due at the end of the frſt year, 
and alſo the preſent worth of 100 l. due at the 
end of the ſecond year, and the preſent worth of 
10 l. due at the end of the third year, and like- 
wife the preſent worth of 1004. due at the end 
of the fourth, fifth, and ſixth years, and add all 

theſe preſent worths together, their ſum wiil be 
the preſent worth of the given Annuity; which 
ſeveral preſent worths are found out according to 
the ninth Rule, by the ſeveral proportions fol- 
lowing, viz. 29 255 e Sth 2: Te 


| 1. 4 


 » years l. l. „ lands Goo hobo 
x 106 100 — 100: 94:339622 
| 2 112: I00 :: 1000: 89.288714 
3 118: 100 :: 100: 84745062 
4 124: 100 : leo: 80.645169 
5 130 100 :: 100: 76.923077 
6 136 5 100 44: 1803 73.529411 | 
, | A tn e 5 1 
Ik̃ be preſent worth of = 


the ſaid Annuity 1 $499.4687 5+ 


So that you ſee by the foregoing p@portions, 
the preſent worth of 100 J. per Annum to conti- 
. "a6 
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Annum, Simple Intereſt, is 409. 46 87 541 =499 1. 
9Þ—04'4 & 
Upon the foregoing eleventh Rule is grounded 
the conſtruction and calculation 
The ebe of the following Table which 
- of the 3 Table. ſheweth the preſent ' worth 'of 
1b pound annuity to continue a- 
ny number of years under 31 Simple Intereſt * 
ing computed after the rate of 6 per Cent. 
Arnum ; the firſt ffumber in the Table is 
943306 which is the preſent worth of i pound 
due at the end of a year to come. The fecond 
number in the Table is 1.836253, which is the 
ſum of the preſent worths of 1 /. due at the end 
of two years to come, and if 11. due at the 
end of one year to come added together; And 
the third number in the Table is 2.683710 which 
is the ſum of the preſent worths of 1 J. due at the 
end of 3, 2, and 1 years to come, after the ſame 
method is the whole Table calculated. AN 
But the numbers in the ſaid Table may more 
ealily be found ont thus, viz. Look in the firſt 
Table, and let the firſt number of that be the 
firſt number of this third Table, and let the 
ſum of the firſt number in this, and the ſecond 
number in that be the ſecond number in this Ta- 
ble, and for the third number in this Table take 
the ſum of the ſecond in this, and the third in 
that Table, and in this manner you may proceed 
till you have compoſed the FRO TION 
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err 
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4 „„ Y ated ö 5 f „ 
J te] TART FEI. e 
| | Which ſheweth | 12 | 8.832729 
I 1 the preſent worth | 13 9.394526 
ſof 1 J. annuity to | 14 | 9.938004 
I continue any num- 15 | 19.464319 
1 ber of years under 1610.974523 
31, Simple Intereſt 1711.469572 
: beine computed at | 1811.950341 
per Cent: per An. | 19 | 12.437630 
14 41ʃ/l — [20 12.892175 
1 843396 1 5 13.334652 
21.836253 122 13.765686 | 
[3 2683710 | 23 | 14-175524 8. 
4 3.490 24 14.585360 | 
15 | 4259391 L 25 14.985360 
5 4.09 46838 2615.375985 1 
17 5.698900 27 | 15.757664 my 
8 6.374575 | 28 | 16.120798 
9 | 7.023925 29 | 16,485761 
10 | 7.648925 _ 30 | 16.842904 : 


T he Uſe of the foregoing Table III. 


In the foregoing third Table, in the left hand 
Colum under the Title of years, are expreſſed 
all the integral numbers, from one to 30, which 
ſignifie ſo many years, and the numbers in the 
Right hand Colum which are placed againſt 
the number of years are pctnds, L. and decimal 
5 | ' parts 


U 
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Parts of a pound ſterling, and every one of 
them are the preſent worth of 1 pound Annuity 
to continue ſo many years to come as are placed a- 
gainſt them in the Collum of years, Rebate being al- 
8 at Simple Intereſt 6 per Cent. per An. 
As, ſuppoſe. there were a Leaſe of 20 ſhillings 
per annum to continue 6 years, to be ſold for pre- 
Jent Money, allowing the buyer Rebate at 6 per 
Cent. per Aunum Simple Intereſt, 1 deſire to know 
how much is its preſeat worth? To anſwer this, 
I look in the Collum of years for 6, and in the 
next Collum on the Right hand juſt againſt & you 
aave 4.994685 l. 4 4.19 6.10 f d. which is the 
anſwer to the Qneſtion. And by the help of this 
Table may the preſent worth of any Annuity t 
continue any number of years under 31 be foun 
out, allowing Rebate at 6 per Cent. per Annum, 
Simple Intereſt, by one ſingle Rule of 3 Direct, 
according to the manner of ſolving the follow - 


1 


ing queſtion, ix. , ; * ENS + | *F:.4% 4 


There is a Leaſe of 18 years yet to come, of 
the yearly value of 130 J. to be fold for ready 
Money, and the purchaſer is to be allowed Re- 
bate after the rate of 6 per Cent. per Annum, Sim- 
ple Intereſt, now I demand how much is the 
preſent worth of this Leaſe ? V 
FTacit 1553 I. 10 5.— 10 4 4. 
i Punt pgioo9310k gilt fl. - 
Firſt, I look in the Table for 18 years, and 
over againſt it on the right hand I. find 
11.950341 which is the preſent worth of 
1 pound annuity to continue 18 years,: . 
Therefore by the Rule of 3 Direct, I ſax 


. 


_— — 


0 
La & * 
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_ A 1 17 N 1 1 
P ” "=> | ; 
x 1 2 k 1 22 . | 1 TY / | {© ' $ 19 
3 1. . J. 25 0 0 * - — 1 2 3 el 
I , ; b K 14 1 1 4 13 A £ 4 . 1 
2] 980341 : 130: 1533.544330 
IT. 50341. X % 95 * 7 i 1 | $ 10 s h 5 . * 1 
FS 8 vs 45 4 — 5 
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1. 


F 358510230 
11950341 iy 
Wis, . B | 
1553.544330 1 553 10-104. 
So that by the work you find the anſwer to 
be 1553. 544 J. Cc. or 1553“. — 10. —10 4 d. ve- 
ry near, which ſaid anſwer is nothing elſe but 
the product of the Tabular number, (1 1.950347 1 
multiplied by the given annuity (130 1.) For'tt 
is evident, that if the preſent worth of 1 pound 
annuity to continue 18 years be 11.95034 17. 
then the preſent worth of 1 30 J. per annum to 
continue the ſame number of years (and Rebate 
being allowed at the ſame rate per Cent. per An. 
for the one as for the other) muſt be 130 times 
as much. But when rebate is to be allowed af- 
ter any other rate then 6 per Cent. per Annum, then 
the foregoing Table will not at all be uſeful, bat 
yon muſt have recourſe to a Table calculated for 
the {ame rate of intereſt, which you may eaſily per- 
form at leiſure by the foregoing rules. 


1 Queſt. 2. 


What Annuity to continue 18 years will 
1553-5443 30 purchaſe, allowing the Buyer Simple 


intereſt at 6 per Cent. per Annum ? 2 
56% 3 Facit 130 J. 


This 


y* 
* FLY 
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This Queſtion is but the converſe of the for- 
mer, and may be thus reſolved, viz. Take the Ta- 
bular number correſponding to 18 years, which is 
11.950341 by which divide the given purchaſe Mo- 
ney, and the Quotient will give you the annuity 
that it will purchaſe, vi: 
11.950341)1553-54433 (7 


E. 
30 

So that by the. work I find it will purchaſe an An- 
nuity of 130 J. to continue 18 years. 
The reaſon of the work is plain, for if the 
Tabular number correſpondent to 18 years be 
the preſent worth of 1/7, Annuity to continue 18 
years to come, then it is certain that ſo mach Mo- 
ney. as is expreſſed by that Tabular number, will 
purchaſe an Annuity of r /. to continue 18 years - 
And conſequently we may find by help of the faid 
Table what annuity any other ſum of Maney. will 
- purchaſe to continue any number of years not ex- 
_ ceeding 30, by a ſingle Rule of 3 Direct, as in the 
laſt Queſtion, the proportion is as followeth, viz. 


2 ip; 7% | 1 be . -, 


And it ts no more in effect than a ſum ia Divi- 
ſion, for the ſecond number (being 1) neither 
multiplyeth nor divideth, &c. 
By what hath been ſaid concerning the uſe of 
the regoing Table, you may perceive that the 
preſent worth of an Annuity is found out by wul- 
tiplication, and to know what annuity any ſum 
will purchaſe is performed by Diviſion, 


414 — 1 
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Il might have made Tables for other Rates df 
Intereſt, but Simple Intereſt being ſeldom allow- 
ed in the purchaſing or , valuing of Leaſes and 
| Annuities, they being generally purchaſed at Com- 
pound Intereſt, or Intereſt upon Intereſt) makes 
me forbear, and ind etd at e Intereſt a Leaſe 
is over-valued, "i ; 


ot compound Intereſt. bs 


THat hath been faid in the laſt Cinp- 
ter, I judge ſufficient for the under- 

ftanding of the Nature and Uſe of Simple Inte- 
reſt, and that being well underſtood, the nature 
of Compound Intereſt will not ſeem difficult to 
the ſtudions Learner, and the better he is ac- 
quainted with the nature of Simple Intereſt, ſo 
much the eaſier: will he come to the knowledge 
of the nature, and uſe .of Componnd- Intereſt. 
II. pond : Intereſt i is, when a ſum of No 
ney is put out to Intereſt; and the Intereſt there- 
of becoming due is till continued in the hands of 
the Debtor, ſo as to become part of the princi- 
Pal, intereſt being reckoned for ir from the time 
it decometh due, for which reaſon it is called in- 
tereſt upon intereſt: And as Simple Intereſt in- 
creaſeth by a ſeries of Arithmetical proportio- 
nals continued; ſo doth Compound Intereſt in- 
creaſe by a rank or ſeries of continua Geome- 
trical proportionals. For when a ſum of Mo- 
ney is put out to intereſt at any rate per Cent. 
per Annum, (as ſuppoſe a 100 /. to be put out to 
receive at the end of one year 6 J. for its inte- 
reſt) it is evident that if the intereſt (being 61.) 
be continued in the hands of the Debtor, there 


will be at the end of the ſecond year the Increaſe 
| — 8 


. Y | 


j 


Chap. * ; Compound Intereſt 161 


of 106 ; which 1 is 112. 36 J. and at the third 
years end 'there will be. the, increaſe of 112.361. 
1 that every number proceedeth from that go- 

g before it, after the ſame rate or reaſon as 
100 Procsedeth from 100, as you ſee follow- 


ing. ih 


1% TG 
100” - "106 / 
100” e 2 1 26;247696 


80 > iht 774 the Al of 4 J. in 4 
years you have this rank of Geometrical pro- 
portionals continued, vic. 100, 106, 112. 6, | 
119.1016 and 126. 247696 . which is in num 
5."*viz. more by one than is rhe. number of wats 
the laſt of which is the amount of 100 J. ats 
per Cent. for 4 years reckoning Compound In- 
tereſt, : or Intereſt upon Intereſt, and each of 
theſe props tionals | Proceedeth from that f 0 5 
before it 35 106 roceedeth from rod, That is 
to ſay, every -- the ſaid proportionals, is 
in ſuch proportion to that which 'goeth © be- 
fore it as 106 is to 100, or as 100 is tO 106, 

is any one of them, to that which followeth 
it, or if you take any 3 of them which are pla- 
ced together, there is this proportion between 
them, vi, As the firſt of Ike three is to the 
ſecond, o 55 the ſecond 905 the third, and the 
third tö "te Fourth, 208 the Tus to the fifth, 
and the fifth to the - ſixth, | - whence it is 
end t that they have — them this 
owing ene, viz. that the ſquare. of 

M 


any 


— 


| 6 « * / 
oh. NOR REES; 

162 Compound Iutereſt. Chap. 13. 
any one of them is equal to the Rectangle, or 
Product, made by that which is placed immedi- 
ately before it, and that immediately after it, 
and the ſame would it be if there were never 
ſo many Terms, and is a peculiar... property of 
all numbers that are Geometrical proportionals 
continued 


HI. The Intereſt of 100 J. for @ year being 
known, the Compound Intereſt. of any other 
ſum for any number of years may be likewſe found 
out by ſo many ſingle Rules of 3, as there are given 
years, for, 165 pl 

As 1001. is to its increaſe for one year, ſo 
is any other ſum to its increaſe for the ſame. 
time, and ſo is the firſt years increaſe to the 
| ſecond, and the ſecond years -increaſe to the 
third, and ſo is the third years increaſe to the 
„„ r 


— 


Hangin Example. 

let it be required to find how much 350 J. will 
be. increaſed to, being put ont to Intereſt at 6 
per Cent. per Annum, Compound Intereſt for 5 
years ? Anſwer, 468 1.—7 5.—4+ d. fere, See the 


following work. 


* 
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| Whereby you ſee that 350 /. being put out to 
intereſt after the rate of 6 per Cent. will at the 
firſt years end be increaſed to 371 J. And 371 J. 
being put out for the ſecond year, will be in- 

eaſed to 393.26 J. and 393.26 J. being made a 
— I and put out ar the ſame rate for the 
third 7 wil at the end thereof be incręaſed 
to 416. $556 1. and at the end of 5 Jears it will 
be increaſed to 468. 37895216 L-. 

And upon the aforeſaid Grounds is calculated 
the following Table 1, | whoſe Conſtruction and 
uſe unmeffigtel followeth 1 Ae. 
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The C onſtruction of the fore- 
onde going F AB LE 1. | 


By the third Rule for egoing it is evident that 
the Intereſt of 100 /. fol- year being known, 
the Compound Intereſt tor any other ſom may 
be found out for any number of years; Accor- 
ding to which Rule all the numbers in the ſaid 
Table are found out, being the amount of 1 J. 
at Compound Intereſt for any number of years, 
not exceeding 30, being pat out at any of theſc 
Rates, viz. 5, 6, 7, 8, 9, or 10 per Cent. per 
Aunum, which numbers are found out * the 
Rule of Proportion thus, 


| „ " $alds 
ic; 5-23 5 : 1-039 
| TE 1.1425 : 1.157625 
1.157625 1. 4 


By which means the four firſt numbers. in the 
ſecond Colume of the Table (being placed under 
the number 5) are found, and by a continvati- 
on of the fame operation are all the reſt of the | 
numbers in that Colume found out; which is 
indeed nothing elſe but a continual multiplica- 
tion of the firſt number, (viz. 1.05,) into it 

ſelf 29 times, and ſo the laſt number in that 
Celume is the thirtieth power of 1.05, and the 
fame Colume may be continued to any - other 
number of years at pleaſure above 20 ; the num- 
bers in, this Colume being the intereſt: of [, at 


5 ber | 


EN [ 
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x per Cent. per Annum Compound Intereſt! for 30 
ears. 

The numbers in the third Colume under the 

Figure g, are the increaſe of 1 J. at 6 per Cent. 

Artium. Comp. Inc. for 30 years, and are - 

Found out by multiplying 1.06 into it ſelf 28 

times according to the Rule of Contim 

tiplication. The like i is to be underſ 

the reſt. f 


The uſe of the foregoinig I ABLE: 


In the firſt Colume of the Table under the 
Title years, are expreſſed the number of years 
from 1 to 30, and in the ſecond Colume under 
the figure 5, and againſt every reſpective year 
are . 87 the increaſe of 1 /., being put out 
at 5 per (. per Annum, Compound Intereſt. 

In the third Collum under the number 6 is 
expreſſed the yearly increaſe of 1 J. being put 
out at 6 per Cent. per Annum; Compound Int. And 
ſo in the 4, 55 6, and 7 Collums, are the yearly 
amounts of 1 J. at 7, 8, 9, and 10 per Cent. per Aa- 
num, Compound Intereſt. © + 

All which numbers in the faid Table are mul- 
tiplyers, for 'the producing of the amount or. 
Increaſe of any other ſum being put out at Come 
pound Intereſt, at any rate of Intereſt, and for 
any number of years therein expreſled, as will ap- 
Pear by the following „ 


Example 1. * een e : 


b. deamad the full amount of 2644 vein pot 
N 4 


_ " | 
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to Intereſt for 9 years, Intereſt being Compu- 
ted after the rate of & per Cent. per Annum, Com- 


pound Intereſt? Facit 616 J.—1 St . d. 


Here becguße the ſum propoſed 15. put out 
at 6 per Cent. and for 9: years, I look in the 
Collum of 6 per Cent. Which. is the third Collum 
of the Table under the figure 6, and juſt againſt 
9 in the Collum of years, 1 find 1. 63947. which 
is the increaſe of 1 /. being forborn the ſame 
time, and at the ſame rate ot Latereſt, wheretore 


by the Rule of 31 * . 
55 3 5 J. | 
1: 1.68947 2 365: PSP er 
6 365 53 
1 844935 
. 1 1013682 
$2904 3 


616. 65655 


- 6 


So that by the work 1. find that if the ſum of 

„. be all forbom to the end of 9g.years, 

407 intetelt be computed for the ſame at 6 per 

cen. per Aynum, Compound Intereſt, it will then 

be increaſed to 616.856 55 which is 61613 8 
17 24. a 


- ; ; 
* * . * 

EY 9 B 
ab 


Exanple 2 ; Þ 


What will 128 1.—16 s.—08 d. be increaſed 
to? The utmoſt improvement thereof being 
made for 15 years at 7 per Ceut. per Annum, Com- 


* Intereſt ? Facit 355 0p rr Ol d. 


Hüirſt, | 
e 
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PFiiſt, turn the 16 5--8.4. into the Decimah at 
a pound by the 2d Rule of the ad Chapter fore- 
going, and you will find it to be. 8333, ſo that 
the giyen ſum is 128.8333, G. 

Now to anſwer this. queſtion, I look into the 
| foregoing. Table, and in the Collum of 7. pex;Cenp 
and juſt againſt 15.years. I find 2.75903: which is 
the uttermoſt increaſe of 1 J. for 15 years at.7. per 
Cent. Compound Intereſt, by which if you multi- 
ply. the given ſum, the product will be the anfiyer 
to the queſtion, as by the following work will 


plainly appear. 


20633 53 2-75 903 : 128.8333 2 
N Gifs 2.75903 
3864999 
115949970 
6441665 
9018331 PHE 
2576666 


— —— x —— — 


355454939699 


** 


By the foregoing work the anſwer is found 


to be 355.4549, Cc. 355 log 5. — ol d. N 
But if any ſum be put out at Compound Int. 


for months, or days over and above the given 
number of years, then the work will be ſome what 
different from the former; for firſt you muſt 
find out the amount of the given ſum, for the 
given number of years, and then by the 8th Rule 
of the foregoing Chapter find out the Intereſt, of 
that amount for the odd time, being either 
months or dayes under a year, and that Int. 


being added to the aforeſaid: amount, that ar 
8 — = 


0 
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vill be the anſwer to the queſtion: this is o ob. 
vious that 1 it needeth no Example. 0 


w. When a ſum of Money de at the end of 
any number of years to come is | 
Of Rebaved bs Diſ- to be ſatisfiee with prefent mo- 
count at * ney, allowing rebate at Com- 
Intereſt. pouna Intereſt, there muſt be 
found a Rank or Series of « coa- 
tinual proportionals more in number by one 
than the number of years for which the dif- 
count is propoſed, of which rank or ſeries of 
proportionals, the ſum to be ſatisfied by preſent 
payment. muſt be the firſt, *' and the ſecond muſt 
decreaſe from that after the ſame rate or pro- 
portion as 100 decreaſeth from the ſum of 100 
added ro its intereſt for one year, "after the 
rate »f Intereſt proponnded ; that is to ſay, as 
100 proceedeth from 106, or 108 if the inte- 
reſt be 6 or 8 per Cent. and after the ſame rate 
or reaſon mult the third decreaſe trom the ſecond, 
and the fourth from third, &c. , 
. When a” queition is ſtated for the rebate of 
Money at Compound Intereſt, it is ſolvable by 
as many ſingle Rules of 3, as the number of 
years for which the ſum propoſed. is to be Reba- 
ted, and it is nothing elſe but the inverſe ' of the 
third Rule of this Chapter, as may be proved 
by the working of the following queſtion, ta- 
ken out of the ſaid Rule, where it is proved that 
350 l. being forborn in the Debtors hands for 
5 years at 6 per Cent. Compound Intereſt,” it will 
then be increaſed to 468. 38001216 , now let one 

ſaid Queſtion be inverted thus, vi. 
There is a ſym. of Money, viz. 468. 29601216 
due at the end of «5 years to come, now I demand 
* how 


Pbap. 1j; Compound Intereſt, 17 
how much preſent Money will ſatisfie the ſaid 
Debt, rebate being allowed after the rate of 6 
per Cent. per Annum, Compound Intereſt? : 
Firſt, I ſay, as 106 is to 100, fo is the ſum 
due at the end of © 5/ years, . viz.-468.3 80012165 
to 441. 967936, which is the ſum dus at the fourth * 
years end, and ſo is the ſum due at' the fourth 
years end, to the ſum que at the third years 
e hs. e by the ork Fppeareth, .., |* © © | 
„„ ee nada "ha 441.867936 
8441.867936 : 416.8556 


106 3 "290": 416.8556 : 393269 
9 393.2898 37 | 
T 


| : 

So that by the foregoing work you ſee that if 
468.38001216 J. be due at the end of 5 years to 
come, and is to be ſatisfied by the payment of 
preſent money, rebate being allowed at 6 per 
Cent, per Annum, Compound Intereſt,” 350 l. is the 
ſum required. | „„ 

And upon this Rule is grounded the Calcula- 
tion of the following Table, which ſheweth 
what 1 1. due at the end of any number of years 
to come, not exceeding 30 is worth in preſent 
Money, Rebate being reckoned at any of theſe 
rates, viz. 5, 6, 7, 8, 9, or 10 per Cent. per An. 
Compound intereſt. ee 
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The Conſtruction of c 
55 355 Sms CABLE 2 


7 2 r 


B 922 LT 3 1 Aa af ET a 1735 N 
By the Fourth Rule of this Chapter is plainly 
Mewn the, manner of finding the preſent worth 
of any ſum of Money due at le end of any num- 
ber of years to come, Rebate; being computed at 
Compound. Intereſt, and after the fame manner 
are all the numbers in the fqregoing-Tahle found 
as yon may ſee by the following Example, where 
the four firſt numbers in the third Colume are 


methodically found out by the Rule, that being the 
Colume of Rebare at 6 per Cent. pen Amn, 


I ice: 100: : IR: 94339622641 5, G 
ee e „ fc 
Il | 106 : 100 : : 9433962264 *: 88990644, Cc. 
II ] 106; :-100 :: 88999644 2 8396 1928, Cc. 
IV |] i066: 100: 83961928 '* 579209460; &c. 
. 0 = e 54S Bott _ 


So that by the foregoing proportibns, I ſay 
rſt, if tos l. be decreaſed to 100 l. what will 
1 J. be decreaſed to? Anſwer, to. 94339 J. Cc. 
=18 5: 10 2. The five firſt figures thereof 
being the firſt number in the third Colume (f 
the foregping Table, and it ſheweth that the 
preſent worth of 1 J. due at the end of one 
year to come, Rebate being allowed at 6 per Cent. 
IS 94339 {.=18 5.— 102 4. . 

Secondly, I fay, by the Rule of 3, If 106 J. be 
decreaſed to 100 JI. what will. 94339, Cc. be de- 
creaſed to? The anſwer is . 88999 J. Cc. 217 5. 
og ! fere. And this is the ſecond number e 

| tnir 


8. 


third Colume of the 1 5 Table, and is placed 
: ainſt 2 years in the. rſt Colume, And ſhewerh 
the preſent worth of 1 4, due at the end of two 

years; to come, Rebate being allowed after the 
Rate af s per Cent 267, Anmum, Compound In- 
f vox re. ant ce RR 
And after the ſame manner are all the reſt of 
the numbers in the ſaid Colume of & per Cent. 
found out, and alſo all the other Decimal Fra- 
&tions in the ſecond, fourth, fifth, ſixth, Cc. 
Columes, ſnewing the Rebate of one pound for any 
number of years not exceeding 30, at 5, 7, 8, 9, 
and 10per Cent. (mutat is mutandis.) 


The uſe of the foregoing TABES*N. 
The firſt Colume 1s the number of years for 


| the Rebate of 17. and the numbers in the reſt 


the preſent worth of J. due at the end of 0 
many years to come, as they are placed againſt 


at the top, 'denoting the ſame. An Example or 
two will make its uſe more plain,” © 


Example I. 


demand how much preſent Money will ſitis- 
fie a Debt of 684 7. due at the end of & years ta 


N 


come, allowing rebate after the rate of 8 per” 
Cent, get Annum, Compound Intereſt? To anſwer” 
this Queſtion, look in the Colume of 8 per Cem. 

and againſt 6 years I find this number, viz. 6307 
which ſheweth that if 1 J. be due ar the end 
q 8 WIT 1 FS 104143 | 5 Vs a5 6 years 


# ' - 
Sai 


* 


| Chap. 1 
6 years to come, its preſent worth is. 630 1) J. 
Nebate being allowed after the rate of 8 per Cen. 
per, Aunum. Compound Intereſt. Sn 465 Rog 
Therefore 1 ay by the Rule of 3, If 1 J. be de- 
creaſed to .63017 l. what will 684 J. be decreaſed | 
to at that rate? Facit 431.93628 J. =431 l. 9's. | 
8 2d. as by the work appeareth. 2 
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"IE 431.03628 _ Facit 431—00—08 ; fere = 


So that you. ſec the ſam propoſed being multi- 
plyed by the proper Tabular number, produceth | 
he anſwer to the queſtion, for the number x, | 
which is here the firſt number in the Role of 3 | 
175 not either multiply or divide, and therefore 

8 
0 


* 


be anſwer is found out hy the multiplication only. 
ſerve the work of the next Example. 


S 37 F n 


Example. 


What Is the preſent worth of 154 5. 
dug at the end of 9 years to come, allowing 
Rebate after the rate ot 6 per Cent. per Annum, 
Compound Intereſt ? Facit 9k 10 4034." 
Look in the Table aforeſaid in the Collum of 

Cent. and againſt 9 in the Collum of years 
You will dad chis number, wiz. 59185 which 

e 


15.the pre at worth of 1 J. due dt he end of 5 f 
| years 


IFRA 
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years td come, and is the proper multiplyar for 
finding the anſwer to this Queſtion; as by the 


work. 1 = : 
97.138775 


=) 
part 
OO 
\© 
.& 
-Þ. 
| 
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* * hs 
po 1 _ — 
„ ... 1 +7 { 
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þ The answer pin by the risch operation 
15 97. 5138, 75297 4. —10 4. „ 5 

Zut if the given time for the Rebate "6f any 
ſum conſiſteth of odd Months or Days, beſides 
years, then in ſuch caſe, the Rebate (at the gi- 
ven Rate of Intereſt) for che odd time muſt be 
found by the 9th. Rule of the 12 Chap! foregoing) 
for the given ſum, and then the celent worth 
of the given ſum thus lecbesfed, Hulk be found 
for the nümber of years fs in the two A Ex- 
amples. 


'# 


Example 


012 1 


3 


There is s 640 lg. 7 at NOTE n of fix 
years, and 3 months to come, hat Is irs pteſent 


worth, Rebäte being allowed at” the Rate off + 
per Cem. ber Amnim, Compound Intereſt ? CEE 


* 


N | | firſt 


G3 2 5 5 
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_ Firſt, I find the decreaſe of 649.5 J. for 
Months thus, viz ns 563 Koi 
non. Il. mon. 4. 

„ % ( 


So that I find the Int, of 100 J. for 3 Months 
at 7 per Cent. to de 1.75 l. which added to 100 J. 
makes 101.75, then to find the decreaſe of 640. 5 . 
for 3 Months: I ſay, 1 75 


6 3 
10000cmm S404 © 629.484 


So that I find by the laſt proportion, that if 
at the end of 6 years 3 months: There was due 
540.5 J. yet at the end of 6 years there will be due 
but 629.484 J. whoſe preſent worth by the 
foregoing directions will be found to be 4191.9. 
c ood fo 
1,7 ,66634, :: 629.484. ©. 419.459 Cc. i = 


| Read. the gth. Rule of the Twelfth Chapter 
foregoing, and you will eaſily underſtand the 
method here uſed for ſolving Queſtions of this 
nature. | | 5 


V. Queſtions in Rebate at Compound fatereſt 
may be reſolved by the Firſt Table of this 
Chapter which ſheweth the increaſe of 1 J. at 
Compound Intereſt, &c. But as in the ſecond 
Table you make the Tabular nymbers multiply- 
ats, to find out the preſent worth of a ſum ; jo 
i 
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if you would find out the preſent worth of a 

ſum by the firſt Table, you muſt then make 
thoſe Tabular Numbers Diviſors; the Rea- 
ſon whereof is plain, for the firſt Table ſhew- 
eth the increaſe of 1 7. for 30 years, &c. But 
they may likewiſe ſerve to ſhew what ſum of Mo- 
ney due at the end of any number of years to . 
come under 31 (allowing Rebate according to 
the rates of Intereſt therein ' mentioned) 1 7. 
preſent Money will ſatisfe. Now to: Reſolve 
Queſtions in Rebate by this Table, look in the 
Collum of the propoſed Intereſt or Rebate, and 
againſt the propoſed number of years is the 

abular number for your work, which muſt 

be according to the following proportion, 
As the Tabular Number ſo found, 

I8t0-2472 ©- ie 3 

So is the ſum propoſed to be Rebated, 


* 


1 0 its preſent worth. 


- 
* 
o 


To make this a little more plain, 1 ſhall An- 
{wer the firſt Queſtion in the Uſe of the ſecond 
Table, by. the help of the firſt Table only, which 


is as followeth, viz. rs 
I demand | how much preſent Money will ſa- 
tishe a Debt of 684 J, due at the end of 6 years. 
to come, allowing Rebate after the rate of 8 per 
Cent. per Annum, Compound Intereſt? 
Look in Table 1. in the Collum of 8 per Cent. 
and againſt 6 years you will find this number, 
1 ds therefore the proportion is as fol- 


N 2 1.58687 J. 


\ 2 
* 3 
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1.5868 7 1684 431.0379 
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Et 466 3 5 33 nt 2 "8. $094431w 11G: 
o that by this proportion: the anſwer is 
431-0371 91. =431.1,—e0—08 4 d. Very near to 


the anſwer before found by the ſecond Table of 


Rebate; :--..-.-- 
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VI. When an annuity is in arrear,and it is requi- 


red to know fits utmoſt im- 
The manner of valu- | provement, accounting In- 


Ke W" & 


* 
* 4 


ing Aunuitiss that are tereſt ijpon Intereſt for each 


in arrear.. particular ſum from the time 
II becomes due, to the end 
of the given Term of years. The manner how to 
work ſuch Queſtions will be apparent by the work- 
ing of the following Queſtion, viz. —- 
There is an Annvity of 150/. to continue to 
the end of five years, and the utmoſt improve- 
ment thereof to be made after the rate of 6 per 
Cent. per Annum, Compound Intereſt ; now I de- 
mand how much will then be due to the Cre: 
ditor 7 Ar bs ef] aq 21 If 913 75% 


It is evident that there muſt be found out, firſt 
the amount of 1504, for one year, iz. that 


which is due at the end of the fourth year, it ly- 


ing in the Debtors hands all the fifth year. 


- Secondly, There muſt be accounted the im- 


provement of 150 J. for 2 years, viz, that which 
is due at the end of the third year, - it lying 


in the Debtors hands the fourth, and fifth 


years. 


Thirdly, 


Intereſt. ; Chap. 13 
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Thirdly, There muſt he accounted the im- 
provement of 150 J. for 3 years, viz. that which 


is due at the end of the fecond year, it lying 
in the hands of the Debtor the third, fourth, 


and fifth years. 


Abd in the bort place tice hs be accoun- 
ted the utmoſt improvement of 150 J. for 
years, 218. that which is due at the end of the 
firſt” year, it lying in the Debtors hands the ſe- 
cond, third, fourth, and Afth years. - 

£ AP 44 "F715 

4 bendes there muſt de accotinted*Tyo J. due 
at the end of the fifth year, no Intereſt being 
reckoned for that, becauſe it becometh not due 
till the expiration of - the laſt year, and then 
the ſum of all theſe 1 is FRY vtmoſt amount of dige 


annuity. 


The ſolving of Queſtions concerning Annui- 
ties at Compound Intereſt, will not be any 
thing different in their operation, from the 
manner of ſolving. a Queſtion concerning a ſin- 
gle ſum of money put out for years at Com- 
pound Intereſt, by the third Rule before - go- 
ing. As ſuppoſe that inſtead of an Annuity 
of 150 f. there was a ſingle ſum of 1 50 l. put out 
for 4 years at Compound Intereſt; at 6 per Cent. 
what would be its utmoſt 1 improvement! at, the end 
of pe ay ab wk 549 © rt nt 


8 4 - 


Here you will 3 od that in boleing 
the one, the er 1 is alſo ſolved. 


4280 - 7 


* * 
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Kale. the work ARCO to the foregoing m 
Rule. 2995 | 


3 10 ng 
J. J. 159 2 168.54 
100 : 106 : : 168.54 2 178.6524 
bo © a1 178.6524 : 189.361544 
i $4 bad 5 
845 5535944 


Now if the foregoing proportions be well = 
Follbdered; you will find that .. I ö 


The ſum due at the end of 
the fifth * ate. that bsh. 50 
Rent Th 


And 1501. dons at the end of the 
fourth year, will at the fifth years 5 5s 
end be encreaſed ann, 


C 


5 


third year, will at the end of the 


And 1 50 I due at FINN end of the: 
1 54 
Aich year be increaſed to 


years end, will at the fifth years (178. oe” | 
yoo be increaſed to * 


And 8 due at the firſt) 7. 
years end, will at the fifth years 58.28 371544 
end be increaſed to — 2 


The ſum of all theſe being 
Sy at * five years end =; $53944 


WH 


And _ due at the TIE f, 2 
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So that if an Annuity of 1 50 J. be all for- 
born to the end of five years, and it be impro- 
ved to the utmaſt after the rate of 6 per Cent. pe- 
Annum, Compound Intereſt, it will then be increaſ- 
ed to the ſum of 845.55 3944 2845 l. 11 5. 01 4. 


Now if the particular numbers in finding 
out the augmentation af the ſaid Annuity accor- 
ding to the manner before preſcribed, be well 
viewed, and the method in finding them out be 
well conſidered, it will appear, that if an An- 
nuity, payable by yearly payments, be all for- 
born to the end of any number of years, and 
the ntmoſt improvement thereof be made at 
Compound Intereſt, the total then due at the end 
of the ſaid time, or term of years, will be the 
ſum of a ſeries, or Rank of continua pros 

tionals as many in number as the years of the 
Annuities forbearance, the firſt being the Annui- 
ty, or yearly payment it ſelf, and the ſecond. 
proceeding from the firſt after the lame Rate 
or proportion as 100 J. and its Intereſt for a 
year added together, proceedeth from 100 J. 

and after the ſame Rate doth the third proceed 
from the ſecond, and the fourth from the 
. e er 
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The 3 of Callallaring the 
following Third TABL E. 


ny up on this EE is ; grounded. the —— 
tion of t following „ne which ſheweth what 
1 1,, Annuity (being forbo rn to the end of any 
number of years to come, not exceeding 30) 
will be increaſed to Compound Intereſt, being 
computed after aay of the Rates mentioned at the 
head Dek Table 5 8 
But conſidering that as an Aer increaſeth 
yearly at Compound Intereſt, the ſum due at 
each years end, js the ſum. of, a ſeries of conti- 
7 proportionais equal in number to the year- 
ae p and that the firſt number is the 
annu payment its ſelf, therefore may a Table 
to ſhew the Annual increaſe of 1 J. Annuity with 
great eaſe be made from the firſt, Table, ſhewing 
the yearly increaſe of 1 J. at. Compound Intereſt, 
as 15 plainly appear by what followetb. 
Let us pitch upon. making the Collum of 6 per 
Cone. per Anim, in the third Table? Look in 
the firſt Table, and you will find the Collum of 
& per Cent. to haye for its firſt number 1 .06, and 
the ſecond number 1.12360 Cc. And to make 
the Collum of 6 per Cent. in the third Table pro- 
ceed thus, for the firſt number in the ſaid third 
Table put 1, or 1.90000, and for the ſecond 
number in the third able, take the ſumof the 
firſt number in the third Table ( which is 
1,00000,) and the firſt number in the firſt 


Table (which is 188 and that makes 2.06 the 
em tne 


2 2 n wy * 
JJ OO urs fo: ofheaty us a; 
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ſhewn Meately 8 after who ſame. 
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the aid ſecond number; then add the ſecond 


number in the third Table, to the ſecond in 
the firſt, and their ſum is the third number in the 
third Table; then add the ſaid third number to 


the third number in the firſt Table, and their 


ſum is the fourth number in the third Table, G c. 
And after this manner roceed till you have made 
all the numbers in the ſaid Colum of 6 per Cent. And 
after the ſame method are the reſt ' of; the Colums 
made,(the firſt numberin each being 1. or 1.00090) 


. mutatis mutandis. 


But here note, that the numbers in the ſaid 


firſt Table ought to be continued to more places 
than are there expreſſed, to prevent the errors that 
elſe may be found in the third Table, by adding of 


defective Decimals. The uſe of the ſaid Table is 
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Wks 17 ũb . = 
. Which ſheweth im Pounds and Decimal parts of a Pound the increaſe or Amount. 
a 8 17. Annuity, to continue any number of Years not exceeding 20; Compound 
of - * Intereſt being computed at 9 28528 9 and 10 per Cent. per Annum. SES 
b 1 6. | .- 4 | 9. 33 
It. ooooo | 1. ooo 1. ooo | 1.00000 | 1.00000 I. ooo | 
h 2 2.05000} 2:06000 | 2.05000 | 2.08000 | 2:09000 | 2.10000| eq 
S | 3] 3-15259| 3.488 3.2149 j 3.24640 3.2581 | 3.31000 = 
"> © = 4 4.31012 4.37461 J 4.43994 | 4. 506111 4.57312 4.6410- 4 
5 ; 4.5 5-52563 e 535073 g 5.36660 | 5.08471 6.10510 
* | 6; 6.80191! 6.97531] 7.15329 | 7.33592 7-52333 | 7.71561 
| 8 | 7 8.14200 8.39383 | 8.65402 | 8.92280 9.20043 9.48717 
| $| 9.64910] 9.89746 10. 25980 10.3662 11.2847 11.43 588 
EE | $12.02656.; 11.49131 | 11.97798 | 12.48755 | 13.02103 13.5747 
. 1e | 1 $93942 


1111 4.20678 | 14.97164 


15.728359 | 16.64548 | 17,56029 18.531 76 
112/15.91712 * 16.86994, 


17.388845 | 18.97712 , 20.14071 © 21.3842B 
21.49529 | 22.95338 24.522710 
24.21492 1 26.01918 | 27.97498 
27.15211 29.3091 31.2748 


1 _— 24 — 


12.577789 7 Aber 14.486 56 15. 19292 


1319.712988 18.882t3 | 20. 14064 
1419.598633 21.0 1506 22.5 5048 
11 5:21-578561 2327596 | 25.12902 
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The Uſe of the third TABLE: 


The numbers 5, 6, 7, 8, 9, 10 at the head of 
the Table are the ſeveral Rates of Intereſt, of 
100 J. fora year, and the numbers placed in the 
ſeveral Collums under thoſe numbers, ſhew the 
vearly increaſe of 1 pound Annuity, at the 
lame Rate of Intereſt as it is placed under, and 
for ſo many years as it is placed againſt in the 
Collum of years on the left hand of the Table; 
and the uſe of theſe numbers will be manifeſt by 
the method uſed in ſolving the following Que- 


ſtion, _ 


There is an Annuity of 34 {:—$ 5. payable by 

yearly payment, forborn unto the end of 
Twelve years; Now, I demand how much is 

” ue at the end of the ſaid Term, Compound 
Intereſt being allowed at. G per t Cent. per Annum 
Facit 58ol.—6 .—6 d. and ſomewhat more as 


will appear by the follwing operation 


The increaſe of the ſaid Annuity being pro- 
poſed at 6. per Cent. 1 look in the Collum which 
hath the number 6 placed at the head of it, 
and againſt the number 12 in the Collum of 

Fears I find the number 16. 86994 which ſheweth 
That if 1 1. Annuity be forborn to the end of 12 
years, and there be allowed Compound intereſt 
at 6 per Cent. it will then be increaſed to 
16.86994=16,—17 ,—04 : d. therefore I ſay by 
the Rule of Proportion. 15 8 
| Sy 


as ) 


* 
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Whereby it is apparent that thoſe tabular nun- 
bers are only Multiplyars for the producing of the 
amount of any given annuity for any number of 
years net exceeding 30, any Rate of Compound 
intereſt, being allowed from 5 to 10 per Cent. In- 
, on 592UDCK, OR 
VII. Queſtions concerning the increaſe of An- 
nuities at Compound Intereſt may be likewiſe 
ſolved by the firſt Table in this Chapter, according 
to the following method, Viz. „ 
When an Annvity is in arrear, and it is re- 
quired to know to what ſum it is augmented, 
Compound Intereſt being computed, &c. Find 
out what principal will in one year gain the An- 
nual Rent propoſed ,, allowing the propoſed 
Rate of Intereſt. Then (as is taught in the 
uſe of the ſaid firſt Table) find the increaſe of 
the ſaid principal for the number of years, and 
at the rate of intereſt propoſed, and from the 
amount thereof ſubtract the ſaid principal, then 
will that Remainder be the amount of the given 
Annuity for the given time, as will appear by 
ſolying the firſt Queſtion of the fixth Rule be- 


foregning 


* * 


/ 
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foregoing, which is this, viz. there isan An- 
ty of 150 l. forborn to the end of; years 
what is its amount at 6 per Cent. per Annum, Com- 
pound Intereſt ? | ö | 


Now to anſwer this, 1 find ont a principal 
that at 6 per Cent. wall gain 150 J. in one year, 
which 1 do by ttie following: proportion, viz. 


J. J. . . n © , 
6 100 :: 130 W 2300-7 


So that J find 2500 J. to be the anſwer, then 
ſuppoſing the ſaid principal 2500 /. to be put 
out to intereſt at 6 per Cent. Compound Intereſt 
for 5 years, look in the firſt Table in the Col- 
lum of 6 per Cent. wn 5 years you will 
find 1.338225, &c. which: being multiplyed by | 
2500, produceth 3345.563944 from which i 
you ſvbtraQt the ſaid principal 2500 J. there will 
remain 845. 563944 for the anſwer which is the 
ſame with that found before. 


VIII. When an Annuity to continue any num- 
ber of years is to be bought with ready money, 
there ought to be paid ſo much money, as being 
put out at Compound Intereſt, at any Rate, and 
for the time of the Leaſes continuance, its to- 
tal amount may be equal to the utmoſt im- 
provement of the ſaid Annuity, being all for- 
born to the time of the Leaſes expiration, Com- 
25 pound Intereſt being Com- 
The manner of finding puted at the ſame rate. And 
the preſent worth of the manner of finding out 
annuities, Rebate being ſuch a preſent worth, is as 
allowed at Comp. Int. in the following Example, 

| UIRs 


* 
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ix. There is an Annuity of 468.38001216 J. to 
continue 5 years what is its preſent worth, a. 
lowing Rebate after the rate of 6 per Cent. per An. 


num, Compound Imereſt. 


Here it is plain that there muſt firſt be com- 
puted the preſent worth of the faid Annuity, 
due at the end of the firſt, ſecond, third, fourt 
and fifth years, and the ſum of all theſe preſent 
worths, will be the preſent worth of the ſaid an- 
nuity, as will appear by the following work 
which is wrought by the fourth Rule of this 


Chapter, 
The preſent worth of) 1. 
468. 38001 216 J. due at the end $441.867936 
of the firſt year is. 
The fame ſum dye at they © 8 
end of two years, is in ready 1s. 5556 
money wort. 


The "Tame ſum due at they __ 
end of three years is worth —— $3932 


The ſame ſum due at the end f 
of four years is worth „ 


The ſame due at the end) 
of fiye years is worth in rcady $352 


money. — 
The ſum of the ſaid preſent, 
worths is —— $ 1972.983536 


Which is the preſent worth of an Annuity of 


468.3001216 to continue 5 years Rebate being 
f 1 
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allowed at the Rate of 6 ber Cent. per Annuri, Com. 
pound Intereſt. 1 


* 
4 , 
„ 30 7 0 


6 


The Conſtru ction a the: fol 
CR, T A B L E IV. 


i T7 a 92 4 


And upon the {ame ets with the folution 9 
of the laſt Queſtion is calculated, the following | 
fourth Table, . which ſheweth the preſent worth 
tort 7. Annuity to continue any nuraber of 
years, not exceeding 30, and payable by year- 
ly 1 Rebate being allowed after the rate 
of 5, 6, 7, 8, 9 and 18775 Cent. Per K. Com- 
pound Inter 

But the nature of the followitis Table being 
rightly conſidered, you will find the making of 
it to be eaſily performed by help of the numbers 
in the ſecond Table of this Chapter. 


A. for Example, | and 


. * 


Let us pitch upon the making of the Collum of 

i af Cent. Firlt, I turn: to the ſecond Table, 
and by the numbers in the Collum of 6 per 
Cent. I do the work ; The firſt number in the 
ſecond Table, I make to be the firſt number in 
the fourth, and to that fourth I add the ſecond 
number in the ſecond Table, and their ſum is 
the ſecond number in the fourth Table; then to 
this ſecond. number do I add the third number in 4 
the ſecond Table, and their ſum is the third num- 
ber 


) 


\ 
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ber in the fourth Table and after the ſame man- 
ner are all the reſt of the numbers in that Col- 
lum made, and alſo thoſe in the reſt of the Col- 
lums, mutatis mutandis. 


But remember when ever you Calculate one 
Table by the help of another, to continue the 
Table you make uſe of, to more places than you 
intend the numbers in your Table to conſiſt of for 
fear of errors through the Addition of Defective 
Deeimas se jc 
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The Uſe of the ſoregoing TAB L E. 


8 fire Collum is the: number of years from 
a 6 the number 5, 6, 5, 8, 9 10, at 
| e of the Table. ar. te: "The Kates of Intereſt 
of 100 l. for a year, and che numbers in each of 
theſe Callums under the ſaid” rates of i tereſt 
are The preſent worths of; 1 J. Annuity. to conti- 
nue for the number df years which is placed 
againſt then), allowing bite" after the rate of 
Intereſt at the, head of each” £ ollum, and are mul- 
tiplyars ſeryiig to | find eth je prefint worth of 
any other Atty, " as | "al ee 12 the fol- 
Sonny 5D 0c 


2 we — | 4 


2 


© 3 — bo: 6 ee + Example. - | 1 7 
FCN 199., — 
There 1 AG. of 481. to co tinue 12 
yeats: and payable by yearly payments, to be 
fold- for- preſent money, I demand what it is 
worth, allowing Rebate, at 6 per Cent. per An- 
Tum, ./Corgound Intereſt”; Facit 402.424=40 1. 
LEY K Et A. which is thus found out by the fore- 
ing ble, viz. look in the ſaid Table, i in the 
ollum of 6 * Cent. and againſt 12 in the Col - 
tym 1 Yeats , N have - this number, viz. 


. A | 7 Oy 


774 } $1.7 ary 57 ' es ie ae ©3635 +4 "nd @ nat VT 2 
a . pate det 2 Ke, ot Yo e. 
1 28.3838 „ 48 ee en 

EY : 48 3 #% . 8 8 7 1 | 


— — 47 C1 * - 2 1 3 +, 7 15 e ; 
- * 2 od 8 


. 1 ' : ; 
32: £2 0707072 sgi r ant os: 
3393536 | THOU] WANG, WH 03) Wh 


. 40 42432 N ons +, 282 - +7 10 GN 
? 784 |! 032701 
80 that 1 find the anſwer, to, he. 402.424 
w aich is found by multiplying the f fad Toyl 
number by 48, as you, Fe by. the work: 4 53 th 


Otherwiſe find a principat which; may, hear 
ſuch proportion to the given Annuity that is to 
| ” Rebated) as 100.;beareth to the Rate of In- 

_ tereſt allowed in the Rebate. Then find the 
1 eſent worth of this principal ſo Rs 5 
the Directtons given, in the uſe of t 
Table of this Chapter, then ſubtract, Ne 

: Preſent. worth, from the prin:ipal found 2 80 

fore, and the remainder will be the preſent 
worth of the given 3 * being allow- 

Ae e ee ee e 

. 
What i the pre eſent Hh of an "Annuity of 
L to. nes Years, ee 1 ae at 


per Cent, per - An Wa 
at 175 15 A Ted e Har 5 al ing 15 0 
115 8 109-15 £0 
by 55 Ml fo ieh prot Pede e 11 
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152 Compound Intereſt. Chap. 13. 
Then by the ſecond Table I find the preſent 
worth of 625 /. which is 496.145 l. which 1 
ſubtra& from the ſaid principal 625 J. and there 
remaineth 128.855 /.=128 1,—17. s,—1 4 d. fere 
which is the preſent worth of 50 J. per Aꝛunum, 
to continue 3 years, Rebate being allowed at 8 
per Cent. per Annum, Compound Intereſt. 


Moreover by the numbers in the foregoing 
fourth Table, you may at firſt ſight diſcover 
how many years purchaſe any Leaſe to continue 
any number of years, not exceeding 30 is worth 
in ready money, Compound Int. being Compu- 
ted on both ſides at any of the rates mentioned 
Au xtte bead of the Table. 


n 


e 


4 


Compound Intereſt, I demand how many years pur- 
chaſe the ſaid Leaſe is worth A $03 LEE 1: 


Look in the Table 4, in the Collum of 8 per 
Cent. and againſt 16 years you will find 8.85 136 
which ſheweth that it is worth 8.85136 years 
purchaſe which is ſomewhat above 8 years, and 
3 quarters; But if the ſaid Leaſe had been of 

Houſes, and 10 per Cent. were thought a conve- 
nient allowance for the ſame, then you will find 
it to be worth 7.82371 years purchafe which is 
7 years, and above 3 quarters purchaſe. 


| IX. Wen there a « futn of money propoun- 


Jed, and it is requirad te know what annuity to 


a+. 
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continue any given number of years, it will 
purchaſe according to any given Rate of Inte- 
reſt, you may ſuppoſe any annuity 


at pleaſure, then by the directions Of che purchaſe 


given in the ule of the fourth. Ta- f 'of Annuities at 
ble; or elſe by the eighth Rule Comp. Intereſt. 
of this Chapter, find the preſent 

worth of the ſuppoſed annuity for the number 
of years, and at the rate of Intereſt propound- 
ed, which being done, you may find what an- 
nuity to continue the ſaid number of years, the 
ſum propounded will purchaſe by the following 
proportion, viz. 2 eig 0: | 


As the preſent worth of the ſuppoſed antnity. 
Is to the ſaid annuity. 0 

So is the ſum propo undes 
Io the annuity require. 


As for Example. Df 01 a 


Let it be required to find out what annuity to 
continue 4 years, 800 J. preſent money will pur- 
chaſe, Compound Intereit being computed at 6 per 
Cent. per Annum t Facit 230.8731. 


A Firſt, ſuppoſe an annuity at pleaſure to continue 
4 years, as ſuppoſe 1501. then do I find the eighth 


: {|  Rnle of this Chapter the preſent worth of the faid 

* annulty to be 519.7658, /. therefore by the Rule 
ef proportion in ß 

519.78 584, Cc. 159 :: 800: 230.873 

"A. ES 

? 2 iets e 5 
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The Con ſtruction of the fol- 
lowing TABLE V. 


Upon the reaſon of the foreging Rule is ground- 
ed the Calculation of the following Table for the 
purchaſing of Annuities; and it may ſomewhat 
more readily be Calculated thus, viz. \. ,. . 

It is evident by the, conſtru gion of the firſt 

Table of this Chapter, that 1 J. preſent is equivalent 
to 1.06 due at the end of a year to come; there- 
fore is 1.06 the firſt number in the Collum of 6 
per Cent. of the following Table; becauſe 1. 
will purchaſe 1.06 J. Then it is alſo evident by 
the fourth Table that the preſent. worth of 1 . 
Annuity to continue two years at the ſame rate is 
4.83339, Cc. that is 1.83339, Cc. will purchaſe 
a Leaſe of 1 J. per Annum to continue two years, 
Compound Intereſt, being allowed at 6 per Cent. 
therefore by the Rule of 3 Direct, I ſay, 


. 85 „ e 
1.13339, Cc.: I 2:1 3 4543, Cc. 


By which I find that 1 1, ready money will buy 
a Leaſe of .54543 l. per Anzum to continue 2 years 


therefore it is the ſecond number in the following 
Table. Likewiſe by the fourth Table I find 7 
that 2.67301 is the preſent worth of 1 J. Annuity | 
to continue 3 years at the ſame rate of Intereſt, 7 


wherefore by the Rule of proportion I ſay, 


. 1 * 1 
2.67301, Go. 1 :: 1: 37411, Ce. 


— 


2 
Where- 
- . 

» 9 2 9 2 

7 * "4 dF : 


% IL eee x 8 F e e e 9 a; e * 
6 x 8 2 3 2 3 22 x 
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Whereby J find that 1 J. will purchaſe an An- 
nuity of . 37411, to continue 3 years. Com- 
pound Intereſt being allowed at 6 per Cent. where- 
fore . 37411, is the third number in the ſaid Ta- 
ble; whereby it is evident that if you divide 
1, or Unite by the ſeveral numbers in the ſaid 
Collum of 6 per Cent. in the fourth Table, ſuc- 
ceſſively, the ſeveral Quotients will give you the 
numbers ſucceſſively, for the Collum of 6 per 
Cent: in the fifth Table; And after the ſame 
manner are all the numbers in the other Col- 
lums of the ſaid fifth Table found out (except 
the firſt number of each Collum, which muſt be 
the ſame with the firſt numbers in each Collum of 
the firſt Table) mutatis mut andlis. 3 
Blut it is abſolutely neceſſary that the numbers 
in the ſaid fourth Table, be continued to more 
places than there are expreſſed, to prevent the 
errors that otherwiſe will ariſe, by dividing by de- 
fective Decimals. £ 
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The uſe of the foregoing Table V. | 
The uſe of the foregoing Table will appear in 
the ſolution of the following Queſtion, vi. 

A Merchant hath 1500 J. by him, which he is 
willing to lay out upon an Annuity, iſſuing out 
of Lands to continue 20 years, beginning pre- 
ſently Compound Intereſt being Computed on 
both ſides at 6 per Cent. per Aunum. Now I de- 
mand what Annvity the ſaid ſum will buy? | 
Facit 1 30.77 L.=130L,—15 5.- O5 d. very near. 

To anſwer this queſtion, I look in the Collum 
of õ per Cent. of the foregoing fifth Table and 
| againſt 20 in the Collum of years I find. 0818, 
which is the annuity that 1 J. preſent money 
will purchaſe to continue 20 years, uche by 
| the Rule of three Direct, J DE 


A e 
85 : 08718 : 150⁰ 130.7 


X. Queſtions concerning the” purchaſi ing & 
| Leaſes and Annuities may de ſol ved yery well by | 
' the numbers in the fourth Table, if you make x 
| them Diviſors inſtead of Multiplyars., | Z 

et the laſt Queſtion be propoſed, and fore by 

1 the fourth Table, biz. 

What Annvity to continue 20 years witt 1 
ready Money purchaſe, Compound Intereſt ane 
allowed at 6 per Cent. 

To anſwer this I look in the fourth Table, 
in the Collum of 6 per Cent. againſt 20 years 
and there I find this number, wiz, 1146992, 
wlüch is the preſent worth of 1 JI. Annuity to 
continue 20 years, Compound Intereſt being al- 

| lowedat6 per Cent. And if it be the preſent worth 7 
of 11. Annuity, I conclude it will purchaſe a L | 
n- 
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Annuity to continne the ſame number of years 
u wherefore I ſay by the Rule of 3 Direct, 


25 by; | eres } £42 | | ; 

SL 1 mobo 77 Wy =. 
TH 21-4992 „ 1500 : 13% 

n |* 50. that the anſwer. is the ſame with the for⸗ 


mer which was found by help of the Fifth 
? STE =. „ 

All the foregoing Tables might have heen con- 
| 7 tihued to any greater number of years at plea- 
fare; But although theſe Tables are calculated 


7 


but for zo years; yet they may be made ſervice- - 
= able for years above 30, as ſhall be ſhewed by and _ 
S =: ET CE aa uo, 


Arithmetical Queſtions to exerciſe. the Learner in 
ED the Precedent Tables. 


— 1 


OQueſt. 1. There is a Leaſe of 20 years to bo- 
gin preſently, which in ready Money is worth 
1200 J. But ſuppoſe the ſaid Leaſe were not to 
begin till the expiration of 8 years, I demand 
what wop'd be the preſent worth of the ſaid 
Leaſe Rebate, being allowed at 8 per Cent. per An- 
num, Compound Intereſt? ae 

The main intent of this Queſtien is to ſhew 
the uſe of the ſecond Table, for if you find the 
preſent worth of 1200 l. due at the end of 8 
years, at 8 per Cem. the Queſtion is anſwered, 
which according to the directions given after 
the ſaid Table, will be found to be 648.3216 J. 
=6481,—06 5.—05 d. 5 1 

Cueſt. 2. A oy eth to B 600 l. to be paid in 
Z © years, viz. 100 J. every year, but being weak- | 
need in his Eſtate, is not able to perform; but 
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an Eſtate being to come into his hands at the 
end of 10 yeats; Z is willing to forbear it al} 
till then, and to be allowed Compound Intereſt 
at 8 per Cent. for his forbearance ; I demand 
how much will be due to B at the 10 years 
end ? 

This Queſtion is ſolved by help of the thicd 
and firſt- Tables; for firſt 1001. is to be paid in 
the nature of Annuity for 6 years, therefore by 
the third Table I find the amount of an annuity 
of 100. co continue 6 years at 8 per Cent. which is 
733-592 J. and will be due at the! expiration of 
6 years, and then is chat ſum to be forborn to 
the end of 10 years, which is 4 years after the 
6 years; which being a ſingle ſum, its amount 
is found by the firſt able to be 998,037 l. &c. 
which is the anſwer to the queſtion, oF 

Qu eſt. 3. There i: a Leaſe to continue 21 years | 
to be ſold for 100 /. but the Leſſee deſireth ra- 
ther to pay an annual Rent: Now the queſtion 
is what that annual Rent cught to be Compound 
Intereſt being computed at 10 per Cent. per 
Annum ? 

The intent of this Queſtion is to find what 


annuity- to continne 21 years 1000 will purchaſe 


at 10 per Cent. Which is to be done by the fifth 
Table thus, 

Becauſe the time is for 21 years, look in the 
Collum of years for 21 and juſt againſt it in the 
Collum of 10 per Cent. you will find . 11562, by 
which multiply 1000, and the {rodud is 115.62 J. 
and ſo much will 1000 J. purchaſe for 21 years at 
10 per Cent. Compound [ntereft. | 

Oueſt 4 A and B have ach of them a Leaſe 
to continue 20 years; A hath Sol. per Annum, 


and B 120 L per _— and they agree to make 
In 


\ 


{ 
[4 
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an exchange, upon this condition, that 4 ſhall 
pay in ready money the exceſs of his Eſtate, al- 
lowing him Compound Intereſt at 8 per Cent. 
Now I demand how much ready money 4 ought 
to give B upon this exchange, according to that 
condition? e Hh, ; 
Subtract 801. from 1201. and the Remainder 
is 40 J. and ſo much per Annum is the Leaſe of B 
worth mote than that of 4, therefore A muſt pay 
* 3B ſo much money as will purchaſe 40 J. per Annum 
to continue 20 years at 8 per Cert. which by the 
third Table will be found to be 292.7256 J. | 
Queſt. 5. There is a Houſe to be let by Leaſe 
for 21 years, for which the Leſſor will have 501. 
ſine, and 70 1. per Annumn, but the Leſſee is wil- 
ling to pay the greater fine, that he may have 
the Rent but 40 J. per Annum, now I demand 
what fine he ought to pay upon that condition 
Compound Intereſt being allowed at 8 per Cent. 
per Annum? . | | | 
Take the difference between 40 and 76, which 
is 30 for the abatement in the yearly Rent for 
21 years; Then by the fourth Table find the pre- 
ſent worth of 30 J. per Annum for 21 years at 8 
per Cent. which is 300. 5043 I. 300 J. 10 5. —01 4. 
which added to the ſaid 50 J. fine makes 
350 J.— 105. — ot d. for the fine to be paid upon 
the ſaid condition. * 
Queſt. 6. There is a Leaſe to be let of 20 J. 
per Aunum, and 250 J. fine for 24 years, and the 
Leſſee is willing to pay the greater Rent, that 
he may pay but 50 / fine, now I demand what 
Rent he ought to pay upon that condition, Com- 
pound Antereſt being computed at 5 per Cint. per 


Amun 
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It is manifeſt, that if the Leſſor taketh 50 J. 
ne, he abateth 200 7. therefore find by the fifth 
Table what Armnyity to continue 24 years, 2001, 
will purchaſe at 5 per Cent. The Tabular num- 
ber is 08718, which multiplyed by 20 produ- 
cath 17.436219 l— 8 :.—g d. and fo much muſt 
the Leſſce raiſe his rent if he will bave 200 J. a- 
bated of his fine, ro which if you add 29 J. the 
Propoſed Rent, the ſum is 37. 8. —09 d. for 
the yearly Rent to be paid to ſatisſie the ſaid 
condition. So eie Loe id g. 
Duet. 5. What Annuity to continue 20 years, 
may I grant preiently, for 900 l. to be paid 6 
yeats hence, accompting 6 per Cent. por Annum, 


Compound Intereſt, tr. | 8 10 
Firſt find by the £:cond Table the preſent worth 
of 900 J. due 6 years hence, at 6 per Cent. which is 
634 464 4.2634 l. — 09 5. o3 1 d. | + 
Then by the Fifth Table find what Annuity to 
continue 20 years 634.464 will purchaſe at 6 per 
Cent. Aad you will find the anſwer to be 
C5.312571521.=55 l. os s,—03 d. and ſo much f 
ought to grant yearly for 20 years tor 900 J. to 
be paid me at the end of 6 years, n 
Queſt. 8. I have 6 years of an old Leaſe, yet 
to come, and would take a new Leaſe in reverſi- 
on for 21 years, after the expiration of the old 
Leaſe, the annual Rent whereof is 40 J. But I 
would pay ſuch a ſam of Money preſent as a fine, 
that for my Leaſe in Reyerſion for the ſaid 21 
years, I may pay but 15 I. per Amum, Now I 
demand how much preſent money l ought to 
y the Leſſor, to ſatisfie theſe conditions, Com- 
pound Intereſt being computed at 8 per ent. 
The difference between 40 and 15 is a5, and 
ſo much the Leſſee deſireth to have abated 1 his 
| ent, 
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Rent, wherefore by the fourth Table find the 
preſent worth of 25 per Aunum for 21 years at 8 
per Cent. which is 250. 42025 l. 250 l. 08 3.— 05d. 
Then by the ſecond Table find the preſent worth 
of 250. 42025 l. due at the end of 6 years to 
come, at 8 per Cent. Which is 157.8071. &c. 
1571.—165—o01 4 And ſo much onght I to 
give to ſatisſie the ſaid conditions. 
Oueſt. 9. There is a Leaſe to be let for 12 
years, for 20 l. per Annum, and 20 l. fine, but 
the Leſſe deſireth to take a Leaſe of the ſame for 
21 years, and to pay che ſame Rent, the Queſtion 
is, what fine ought to be paid for the Leaſe of 21 
years, accounting Compound Intereſt at 6 per Cent? 
Facit 280 J. 12 3.05 l. „ 
By the fifth Table ſeek what Annuity to con- 
tinue 12 years, 200 /. will purchaſe at 6 per Cent. 
which yon will find to be 23.854 /. Then by the 
Fourth Table find the preſent worth of 23.854 J. 
Annuity to continue 21 years at 6 per Cent. which 
is 280.620 J. - &c,=280 1,—12 5.—o5 d. and fo 
much onght the Leſſee to pay for a fine, to have 
his Leaſe for 21 years. Eg 
Queſt. 10. A Gentleman hath 1000 J. which 
be would lay out to purchaſe an Annuity of 100 J. 
do be paid by yearly: payments; Now the Queſti- 
on is, how many years muſt the ſaid Annuity con- 
tinue, Compound Intereſt being allowed on both 
ſides at 8 per Cent. per Annumm 5 
> - Firſt, Divide 1000 by 100, and the Quotient 
will be 10, which ſheweth that the Buyer giveth 


. 


10 years purchaſe for the {aid Annuity. 3 
hben in the Fourth Table, and in the Collum 
= of. 8 per Cent. look for the number 10, which 
+ cannot. be exactly found, but the neareſt to it 
2 andleſs than it, is 9.81814 which is placed againft. 
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It is manifeſt, that if the Leſſor taketh 50 1, 
ne, he abateth 200 J. therefore find by the fifth 
Table what Anmnuity to continue 24 years, 2001, 
will purchaſe at 5 per Cent. The Tabular num- 
ber is .089:8, - which multiplyed by 209 produ- 
cerh 17436219 l. — 8 s.—gd. and ſo much muſt 
the Leſſce raiſe his rent if he will have 200 l. a- | 
bared of his fine, ro which if you add 20 1. the 
propoſed Rent, the ſum is 379 4.--85.—og d. for | 
the yearly Rent to be paid to ſatisfie the ſaid 
_ @partion, eie, Call OD G: . 
Duet 7. What Annuity to continue 20 yeats, 
may I grant preiently, for 900 l. to be paid s 
yeats hence, accompting 6 per Cent. por Annum, 
Componnd Intereſt. ane EY 
Firſt find by the ſ:cond Table the preſent worth 
of 900 J. due 6 years hence, at 6 per Cent. which is 
654.464 1.=6341.—09 6. 03 f d. "hi 
Then by the Fifth Table find what Annuity to 
continue 20 years 634.464 will purchaſe at 6 per 
Cent. Aad you will find. the anſwer to be 
v5. 312571521. 5 1.—06 s,—03 d. and ſo much f 
ought to grant yearly for 20 years tor 900 J. to 
be paid me at the end of 6 years, e 
Queſt. 8. I have 6 years of an old Leaſe, yet 
to come, and would take a new Leaſe in reverſi- 
on for 21 years, after the expiration of the old 
Leaſe, the annual Rent whereof is 40 J. But I 
would pay ſuch a ſum of Money preſent as a fine, 
that for my Leaſe in Reyerſion for the ſaid 21 
years, I may pay but 15 J. per Annum, Now I 
demand how much preſent money | ought. to 
pay the Leſſor, to ſatisfie theſe conditions, Com- 
pound Intereſt being computed at 8 per ent. 
The difference between 40 and 15 is a5, and 
ſo much the Leſſee deſireth to have abated in his | 
| Rent, 
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Rent, wherefore by the fourth Table find the 
preſent worth of 25 per Annum for 21 years at 8 
per Cent. which is 250.42025 l. 250 l. 08 s,—ogd. 
Then by the ſecond Table find the preſent worth 
of 250. 42025 J. due at the end of s years to 
come, ar 8 per Cent. which is 157.8071. &c. 
157 l —16 . 0 4 And ſo much ought I to 
give to ſatisfie the ſaid conditions, . 
Oueſt. 9. There is a Leaſe to be let for 12 
years, for 20 J. per Annum, and 20 l. fine, but 
the Leſſe defireth to take a Leaſe of the ſame for 
21 years, and to pay che ſame Rent, the Queſtion 
is, what fine ought to be paid for the Leaſe of 21. 
years, accounting Compound Intereſt at 6 per Cent? 
Facit 280 J. 12 5%. 05 ]. „ 
By the fifth Table ſeek what Annuity to con- 
tinue 12 years, 220 J. will purchaſe at 6 per Cent. 
which yon will find to be 23.854 /. Then by the 
Fourth Table find the preſent worth of 23.854 J. 
Annuity to continue 21 years at 6 per Cent. which 
Is 280.620 J. -&c.==280 l. — 12 s.—o5 d. and fo 
much ought the Leſſee to pay for a fine, to have 
his Leaſe for 21 years. 3G 
Queſt. 10. A Gentleman hath 1000 J. which 
he would lay out to purchaſe an Annuity of 100 J. 
do be paid by. yearly: payments; Now the Queſti- 
on is, how many years muſt the ſaid Annuity con- 
tinue, Compound Intereſt being allowed on both 
ſides at 8 per Cent. per Aunum n + 
> - Firſt, Divide 1000 by 100, and the Quotient 
will be 10, which ſheweth that the Buyer giveth 
10 years purchaſe for the ſaid Annuity, i 
Then in the Fourth Table, and in the Collum 
of g per Cent. look for the number 10, which 
cannot be exactly found, but the neareſt to it 
and leſs than it, is 9. 81874 which ĩs placed againft. 
5 P = 
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20 years, and the neareſt to it greater than it w 


„„ 10. 01681, therefore I conclude that the An- 


nuity mult scontinse above 20 years, but not 21 


years, and to find out how much it muſt continue 


more than 20 years, I work thus, viz. Firſt, 1 
find the difference between the faid Tabular num 
bers 10.168 1 and 9.81814, which is . 19867 Then 
I find the difference bete ez the leſſer of the ſaid 
Tabular Numbers, viz. 9.81814 and 10, the Num- 
ber that I would find in the 108 which i IS .18186, 


Then by the Rule of proportion, | fay. 


15 e 9). 4 

| . 19867 ES. RT” ate 
which is as much as to ſay, as rhe greater dit. 
ference . 19869 is to one year, ſo is the leſſer 
difference to . 9153 parts of a year, which is 

Weeks, and 5 Days, therefore the number of 
. ſought in the Queſtion 1 IS 20 er Weeks 
and 5 Days. | 
- Beſs. 11. A Gentleman bonght a Leaſe of 
100 J. per Annuim to continue 18 years, for 9601. 
now I demand what Rate of Compound Intereſt 
was their implyed in ſuch a bargain ? 

To Anſwer this, Firſt, I divide 960 by 100, 


and the Quorient is 9.6 which ſheweth how many 7 
years purchaſe it was worth; then becauſe rhe 


* 
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Leaſe was to continue 18 years, I look in the 


fourth Table in the Collum of years' for 18, and «| 
carry my Eye exactly in the line againſt it, look- - 


ing for the ſaid Quotient 9.6 which I cannot 
find exactly. but the next (leſſer) numher to it, 
is, 9.37188 in the Collum of 8 per Cert. and the | 
- «next (bigge) number to it is 10;05908, in the 
Collum of 7 per Cent. wherefore 1 conclude: that 
the Rate of intereſt implyed is between 7 and 8 


per 


Fr 


0 
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der Cent. and to know how much it is more than 
7, I do thus, take the difference between the 
two fiid Tabular numbers which you wil find 
to be 63720 alſo ſubtract (9.6) the ſaid Quo- 
tient, from 1.05908 (the greater Tabular number) 
and the remainder is . 45908, then by the Rule of 
Proportion, I ſay, | 

Alle 1 4. c 
id: 48: e .1..6680 
That is to ſay, as the difference between the 
two Tabular numbers is to the leſſer Remainder 
ſo is 1 4, the difference between 7 and 8 per 

Cent. to 668 the proportional part co be added 
to 7 l. which is 13 5. — O4 1 4. fo that J J. 13s. 
o 1 d. is very near the Intereſt required, 


How to find out Tabular Numbers for years eæcted- 
"4. Ing 30. 7 | 
It may many times fall out, that the number 
of years propoſed in a Queſtion, may exceed the 
number of years limited in the foregoing firſt, 
ſecond, third, fourth and fifth Tables, and in 
ſuch caſes that defect may be ſupplyed by the me- 
_— uſed in the ſolution of the following Que- 
ions. * e i AIDS 
Queſt. 12. Suppoſe 80 J. were put out to In- 
tereſt at 5 J. per Cent. Compound Intereſt for 46 
years, I demand how much it will then be a- 
mounted to? 'Þ # | (OBA 


” 


This Queſtion is to be ſolved by the firſt Ta> 


ble, thus, viz. Take any two Numbers in the 
Collum of years, which together will make up 
40, and then take the Tabular numbers i the 

| > P 2 — Collum 
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Collum of 5 per Cent. which ſtand againſt thoſe 
two numbers, and multiply them together, and 
then multiply that product by 80 J. the given 


ſum, and the laſt product will be the An- 


ſwer. | 
As ſuppoſe you take 30 and 10, or 21 and 19, 
or 31 and 9, or 25 and 15, Cc. 

But we will pitch upon 30 and 10, and the 
Tabular number againſt 30 in the Collum of x 


per Cent. is 4.32194, and againſt 10 is 1.62889 


which two numbers being multiplyed, produce 
7.3996, Cc. which is the amount of 1 J. for 
4 years at 5 per Cent. then I multiply 7.03996, 
c. by 80 J. and the product is 563.197 J. &c. 
563 J.— 03 5. — 11 5d. fere. 8 07. 
The Anſwer would have been the ſame, if we 
had pitched upon any other two numbers to have 


made up 40. And for Tryal hereof, let us pitch 


upon 25 and 15, the Tabular number againſt 
25 is 3.38635, and the Tabular number againſt 

15 years is 2.07892, and the product of theſe 
two Tabular numbers is 7.0399, &c. which mul- 


tiplyed by 80, produceth 563.197 J. as before, 


and ſo much will 80 J. be increaſed to in 40 years 


at 5 per Cent per An. Compound Intereſt. The like is 


to be underſtood for any other number of years. 


Queſt. 13. Suppoſe 4291. to be pay able at the |? 


end of 50 years to come, What is its preſent 
worth, Rebate being allowed at 5 per Cent. per 
Amum, Compound Intereſt * ?! 

This Queſtion is of the ſame nature with thoſe 
thereby, according to the method uſed in ſolving 
the laſt Queſtion by the firſt Table, viz, the gi- 
ven time being 50 years; I pitch upon 30 and 


20, and the Tabular number againſt 30 is. 231 377 
* ** | a 


belonging to the ſecond Table, and is anſwered 


rn 
A 


N : 
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and that againſt 20 is . 376889 and the product 
of theſe two is. 857203, &c. which is the preſent 
worth of 11. due 50 years hence at 5 per Cent. per An. 
wherefore I multiply 087203, &c. by 420, and 
the product is 36.62 544, &c.=36 l. 125. 6 d. and 


ſo much is the preſent worth of 4207. due 50 years 
hence at 5 per Cent. per Annum. Compound Intereſt. 


Queſt. 14. An Heir being beyond the Sea, did 
not return till 36 years after an Eſtate of 30. 
per annum was fallen to him by the Death of 


the Proprietor; the Queſtion is, what was then 


due to him, Compound Intereſt being computed at 
6 per Cent. per Annum ? 

This Queſtion is of the nature of thoſe be- 
longing to the third Table, and the manner of 
ſolving it is thus, viz. „ 

Find out (by the ſeventh Rule of this Chapter] 
what principal will in one year gain 301. at 6 
per Cent. by the following proportion. | 


VNV fx - 
207 yd 109 |: 5. 230; 7: 08 


Having found 500 J. to be the principal, ſeek 
GE the manner of the 12 Queſtion) by the 
rſt Table the amount or Increaſe of 500 J. for 36 
years at 6 per Cent. which you will find to be 
4073.5998 J. &c. from which if you ſubtract the 
ſaid principal 5001. the remainder is 3573.5991. 


&c. 3 573 l. — 12 3.— 00 d. fere. An ſo much was 


due to the Heir at his return. Dry 197 
Queſt. 15. There is an Annuity of 30 J. to con- 


tinue 37 years, the Queſtion is what it is worth in 


ready money, Compound Intereſt being computed 

at 6 per Cent. per Annum? | || 9511111 

By the ſecond way of ſolving Queſtions under 
1 VET the 


2 OOTY 
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the fourth Table, for a principal which will gain 
30 J. in one year, at 6 per Cent. which is here 500 J. 
- then according to the method uſed in ſolving the 
thirteenth Queſtion foregoing, find the preſent 
worth of 500 /. for 37 years at 6, per Cent. which 
will be found to be 57. 896 5 37 which ſubtracted 
from 500 J. leaves 442.1034, Cc. 2442 l. 2 f. 0 34d. 
And ſo much is the preſent worth of the foreſaid 
Annuity. 485 Ir 


Qucſt. 16. What Annuity to continue. 40 years 
will 500 J. purchaſe Compound Intereſt being com- 
puted at & per Cent. per Annumnmnmnm 
It is evident by the tenth Rule of this Chap- 
ter, that if you find out the preſent worth of 
1 J. Annuity for any number of years, and at 
any rate of Intereſt, it may eaſily be found what 

Annuity to continve the ſame number of years any 
other ſum will purchaſe at the ſame rate of intereſt 
by one ſingle Rule of 3 Direct: Therefore, 

Find out the preſent worth of 1 J. Annuity to 
continue 45 years at 6 ber en:. by the method 
uſed in ſolving the laſt Queſtion, which will be 
found to be 15. 04632 l. IS l. OO d. which 
Mm of Money will purchaſe a Annuityrof 1 1. to 
continue 40 years at d per Cent. theretore to know 
what Annuity of 509 U, will purchaſe for the ſame 
time, ſay by the Rule of Proportion, 


15. 04632: I. , 500 V 33.230, Cc. 


which will be found to be 33 230 &c.= 
33 1.—04—07 , d. fere, and ſuch an Annuity to 
continue 40 years W ill 500 l. purcha e Intereſt be- 
ing allowed at 6 per Ct. 
ee 8. 
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and their uſe in the extraction of Roots, | 


late Practitioner in the Arts of Writing a | 


- | 


a N 85 ram Ez f quad non » ſorta Vina. 


— — 


The meaning of 20 Charadt 
ers as are uled i in the ng 
"Treatiſe. „ 


* 5 the ſi ign of Addition, RET is as much as to 
ſay plus, ſignifying that the Numbers or 
Quäntities between which ir is placed, are to 
be added together as 4-7 eien that 4 12257 
are to be added together.. | 
AIs the ſign of Subtraction, and as much as to 
ſay minus, ſignifying that the Number which fol- 
loweth it is to be ſubtracted out of the Number 
which produceth it, as 8— 5 fi Snifieth That 5 is to 
be ſubtracted from 8. 

x Is the fign of Multiplication, att; fi inifieth 
that the Numbers between which it is placed, are 
to be multiplyed together, as 6x8 — "that 
õ and 8 are to be multiplyed together. 
ls a ſign of Equality, and ſignifieth that 
the Numbers or Magnitudes between which it is 


| = placed, are equal as 3 . 5.62 ſignifyeth that 


3 and 6 are equal to + and 2: Likewiſe 18—6=4 


+ ＋8 = 12 and 4x7=28 Cc. If this be not a _ 


N 


ent Explanation, read the 13, 14, 15, and 
Sections of the . I of my 1 4 
rerhmetick. „ 
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AR TI NIC IAI 


ARITHMETICK, 


, 0 
* I, 
* 


Rtificial Arithmetick is performed by 


Logarithmes. 


Numbers which differ among themſelves by Arith- 


metical proportion, as the numbers which they ſig- 


nified differ by Geometrical proportion. 


III. Logarithmetical Arithmetick is an Artift- 
cial uſe of Numbers, invented for eaſe in Calcu 
lation, wherein each natural Number is ſo fittee 
with an Artificial, that what is uſually produced 
by Multiplication of natural Numbers, is here 
effected by the Addition of their Artificial Num- 
bers: And what natural Numbers perform by 


Diviſion, is here effected by the Subtraction of 


their artificial Numbers, and what 1 
[Re <- 75 um- 


Artificial Numbers, very fitly called 


II. Logarithmes are borrowed | 
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Numbers do perform by long and tedious operati- 


ons in the extraction of Square, Cube, Biquadrate, 


Cc. Roots is here eaſily effected by Bipartition, 


[Tripartition, Quadrupartion, &c. of their arti- 
ficial Numbers, and ſo the hardeſt parts of Calcu- 
lation is avoided by an eaſie poſthaphæreſis, as 
our Trignometrical Calculators of late have ſuff- 
ciently experienced, by avoiding very tedious Mul- 
tiplications and Diviſions in the uſe of the Tables 

PR. of Natural Sines, Tangents, 
* The Lord Nepair Secants to the Everlaſting 
Baron of Merchiſton Credit of the honourable 
in Scotland. * Author of this late and in- 

| comparable invention. 


W. The parts of Artificial Arithmetick are the 
ſame with Natural Arithmetick, but we ſhall 
treat them in this order, viz. Firſt, of the Na- 


ture of Logarithmes ; Secondly, of their Geneſis, 


or the Invention of the Table of Logarithmes 
And Thirdly, of the uſe of the Logarithmes 
in Multiplication, Diviſion, the Extraction of 


Roots, &c. 
1 q o 1 * 
. 
— ; 3 a Ac. — 
* 0 bd 
0 0 x 
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CHAP. II 
Of the nature of Logarithmes. 


Ogarithmes are Numbers fo fitted to pro- 
portional numbers, that themſelves re- 
tain equal differences. 

Let there be aſſigned a ſeries or rank of num- 
bers in Geometrical e as thoſe in the 
hens A viz, 1, 

4, 8, 16. 32, A 
Se. And let. there * 
be as many other 
numbers placed o- 
ver againſt them in 
Ar ithmetical pro- 
greſſion, that is ha- 
ving equal differen- 
ces as thoſe in the 


NAA 
. 2 
*, 8 

11 


O 
3 
6 
8 | I4 | 91 
12 
15 
18 


e! 


— 


10 | 
1.12.1 20 


I4 | 23 


9 
2 
0A =O 


Collums B. C. D. E. 256 18 | 243 
or any other num- e 
bers whatſdever of | 3227 


the like Nature. „ 22 3332 
Then, [2048 EE 25 38 | 22 * 
Foraſmuch as — 2 : £2 

theſe numbers in ; 

the Collums B. C. D. E. are of l Aüetende a- 
mong themſelves, therefore ſhall they be tbe Loga- 

rithmes of the numbers in the Collum A, each of 
0 


a 
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the reſpective number againſt which it is placed- 
So in the Collum B. the number 4, is the Loga- 
rithme of 16 in the Collum A, and in the Col. 
lum C the number 10 is the Logarithme of 16 in 
the Collum A, and 1n the Collum D, 29 is the Lo- 
garithme of 256 in the Collum A, &c. 

And as the numbers in the ſaid Collums, B, C, 
D, E, are Logarithmes of the reſpe&ive numbers 
in the Collum A, ſo they may be Logarithmes of 
any other rank, or ſeries of numbers in Geome- 
trical proportion. | 


II. If four numbers are Arithmetical proporti- 
onals, either Continued, or Diſcontinued, the 
ſum of the means is equal to the ſum of the ex- 
treams. | 

Let us chooſe 8, 10, 12, 14, in the Collum 
C. I fay that the ſum of the Extreams, 8 and 
T4, are equal to the ſum of the two means, 10, 
and 12. For, 8-14=19 2222. Or if they 
are diſcontinued as, 10, 12, 22, 24. in the Col- 
lum C; for 10T24q=12T22=34. The like 
of any other, this being a peculiar property of 
all * that are Arithmetically — 
_—_—_ NY . 


III. If four Numbers are in Geometrical 
proportion, either continued, or diſcontinued, 
the product ariſing from the Multiplication of 
the two extreams, is equal to the product of the 
two means. | | l 
So 4, 8, 16, 32, in the Collum of A are Geo- 
metrical proportionals continued, and the pro- 
duct of the Extreams 4 and 32, is equal to the 
product of the means, 8, and 16, for, 4x32= 


x16 = 128. | 
+ atk 5 Alſo 
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Alſo, 4, 8, 64, 128 are Geometrical propor- 
tionals diſcontinued, and the product of 4 and 
128, the extreams, is equal to the product of 8 
and 64 the two means, for 4x 128 = 8 x 64 = 

12. 
l Hence it follows, that what Geometrical pro- 
portionals perform by Multiplication , the 
ſame will the Logarithmes (being Arithmetical 
proportionals) perform by Addition. 
Let there be given four Geometrical propor- 
tionals in the Collum A, viz. 8, 16, 128, and 
256, and let their Logarithmes be 8, 10, 16, 
and 18 in the Collum C; I ſay that as 8x256 
the product of the extreams is equal to 16 x 128 
the product of the means, ſo is 818 the ſum 
of the Logarithmes of the extreams is equal to 
10-16 the ſum of the Logarithmes of the means. 


Therefore. 2 | 
If 3 Numbers are given to find the fourth pro- 


portional, it may be found by Addition and Sub- 


traction of their Logarithmes, (for, as in Natu- 
ral Numbers if you - multiply the ſecond and 
third together, and divide their product by 
the firſt, the Quote will be the fourth pro- 
portional number ſo if you add the Logarithmes 
of the ſecond and third together, and from their 


ſum ſubtract the Logarithmes of the firſt, the 


remainder will be the Logarithme of the fourth 
proportional number. Es 


— 


Example. 


Let there be given 2, 16, and 64, and let it be 
required to find a fourth proportional number there- 


to, Which is 512. 


The 
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The Logarithmes of the given , numbers are 
3, 12, and 18, Now if you add 12 and 18 toge- 
ther (which are the Logarithmes of the ſecond 
and third) their ſum is 30, (which is the Loga- 
rithme of 1022, the product of the ſecond and 
third) and if from 30 the ſaid ſum of the Loga- 
rithmes, you ſubtract 3, (the Logarithme of the 
firſt} there wi}! remain 27, which is the Loga- 
rithme of the 512 the fourth proportional num- 
ber ſought for. | 


1271 $=SgO0= 2284) 
And 
>: % og ons 


IV. By what hath been ſaid, you may perceive 
that to natnral numbers there'may be fitted divers 
kinds of Logarithmes,but we ſhall pitch only upon 
that kind which were framed by Mr. Briggs at 
the requeſt of the Baro of Merchiſton, who 
hath choſen theſe Geometrical proportionals, 
biz. I. IO. 100. 1000. 10000. I00000, Cc. To 
which numbers he hath aſſumbed the Logarithmes 
following, viz. for the number 1, the Logarithme 
o. ooooοoο, for 10 the logar. 1.000000, for 100, 
the logar. 2,000000 for 1000 the logar. 3.000000, 
for 10000, the logar. 4. 00000, &c. as in the fol- 
lowing Table. 


the Characteriſtick of each number being ar 


\ 
* 
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i | 0.000000 
IO } 1.000000 
100 1 2.000000 
1000 3. oo 0000 
} OCOO * 5.000008 


E a if | 7 . 


ooo F. ooooo 
IOOOOOO  6.90000C 
7 0000000 | 7.000200 
I 00000000 | 8.900000 
I 000000000 Þ 9.990000 
| IT000CO0000 | 10900900! 


The numbers in the Collum A are the ſeries of 


Geometrical proportionals, and the numbers in 


the Collum B, are the reſpedtive Logarithmes of 


each of thoſe Geometrical proportionals, them- 
ſelves being Arithmetical Fan erke where 


note that the Figures 1, 2, 3, 4, Cc. which are 
ſeparated from the reſt by a point or prick, are 
called the Indices, or Characteriſticks of the lo- 


garithme, becauſe they declaye how many pla- 


ces the numbers by them ſignified do conſiſt of; 
the Characteriſtick of any Logarithme being ak 
ways an unite leſs than the number of places, 
which the number by it ſignified doth conſiſt of: 
As in the foregoing Table you may perceive that 
the logarithme of 1, is 0.000000, and the loga- 


rithme of 10 is 1.000000, and the logarthme of 


100 ĩs 2.000000,, &c. 10 that the Index, or Chara - 
cteriſtick of 1, and of all numbers from 1 to 10 is 
o. and the Characteriſtick of 10 and of all numbers 
from 10 to 100 is I: And the Character iſtick of 100 
and of all numbers from 100 to 1000 is 2, 


ugite 


3 
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unite leſs than the number of places of which 
the number by it ſignifyed doth conſiſt, as was ſaid 
before. D We Fo N 

The Logarithmes of this kind - ought all to 
conſiſt of an equal number of places, that is to 
ſay they ought nor to be, one Log. of 10 places, 
another of 8, Cc. but all of them to be of 6, of 


7, of 8, &c. places, 


* 


CHAP. III. 


Of the Geneſis or Fabrick of 


the Logarithmes. 


J. HE Logarithme of 1 being aſſumed to be 

o. oooooo, and the Logarithme of 10 ta 
be 4.000000. the Logarithme of. 100, to be 
2.000000, Cc. In the next place it will be requi- 
ſite 2 ſhew the way and manner of Calculating 
the/Logarithmes. of the intermediate numbers, 
viz; of the numbers between 1 and 10, which are 
2, 3, 4, F, Cc. and between 10 and 100, which 


are 11, 12, 13, 14, 15, 16, &c. and between 100, 


and 1000, which are 101, 102, 103, 104, Cc. 
which to do, obſerve the following Rules. 


Il. Find ſo many continual means between ; 
and 10, till that continual mean which cometh 
neareſt 1, may be a mixt number leſs than — 
| | | and 


hed r da .. ent Fa, 1 ͤ „ „„ 


2 S. A© ky 
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and ſo near 1, that it may have-as: many Cy- 


pbers placed before the ſignificant Figures of the 
Numerator, as you intend your logarithmes to 


conſiſt of places; But our Directions here [ſhall 


be for the making a Table of logarithmes to 
conſiſt of 7 places; wherefore find ſo many con- 
tinual means between 1 and 10, till the laſt may 
have 7 Cyphers placed before the ſignificant Ei- 
gures of its: Numerator, in order whereunto, 
annex to the number ro a competent number of 
Cyphers, {viz 38, becauſe the work may be 
the. more exact). and extract the Square Root of 
that number ſo enlarged, which · being done, you 
will find its Square. Root to be 3. 16227 
766016837, This being done, annex to the aid: 
Root 14 Cyphers more, and extract the Square; 
Root thereof, which yourrwalb | find to bee 
1. 778279410038 922. 

Again annex to the Root laſt found * Cy- 
phers more, and extract the Square Root thereof, 
which you will find to be 1. 3352143216332 
and thus proceeding ſucceffively by annexing of 
Gyphers, and a continual extraction of the Square 
Root, until you have found a Square Root, or 
Continual mean, having 7 Cyphers placed before. 
the ſignificant Figures of its Numerator , which 
will. be found after 27 ſeveral Extraction to be 


4... 2 
| 1 


— 


So the 3 laſt atzuct eo 86486 
means between o and can 1119 
f will be found to be « . 1,05000001 71 5559 


By 


_”_ 


All which 3 N means are les than A And 
0 near 1, that there are 7 Cyphers placed be- 
fore the ſignificant Figures of each of their Nu- 
mer ators. | | * 14 


2 _—” 


c 
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Having found 27 ſeveral means between 10, 
and 1, place them ſucceſſively one under the other 
as in the Collum A, of the following Table; 
Then make another Collum (B) to contain the 
Reſpective logarithmes of thoſe continual means. 
And becauſe biparting the logarithme of any 
number produceth the logarithme of the Square 
Root of that number, therefore take the loga- 
rithme of 10, which is 1.0c0000, and place it 
in the Collum B over againſt 10, then bipart it, 
(that is, divide it by 2) and you will have 0.500000 
which is the logarithme of 3. 16227766 0.16837 
the Square Root of 10, then take half of that 
logarithme, viz. oSOoοο which is 050000, 
and place it for the logarithme of 1.778279 4 10, 
&c. che ſecond mean proportional, (or Square 
of Root of 3.1 62277660, &c. ) and ſo by continual 
bipartition, you wilbat length find that 0.00000 
0007450580, will be the logarithme of the laſt 
continual mean, vi⁊. the logarithme of i.00000c0 
171559, as in the following Table. 15 


Led: | 6 


— ” — 
— . 


ö 


Continual means. | their Logarithmes. 


119-020000000000000| Il.covoconacoEDoDoo | 
ond Al pe 0.59000000000000 


 1.778279410-:3892 | 0.25000002000000 
 1.33352143216332 | v.1250000Cc000000 | 
„ „ 1 &c. 


1,000000063862238 | 0.000co00529802 322) 
I.0000Cc00343I119 | 0.0c00c0cOI4901 161) 
1.00000001715559 | 0-00c00C0007405805j 


III. Any | 


RN Uo 


ww ft 
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III. Any Number whatſoever being given, how 
to make the Logarithme thereof. 


When it is required to make the Logarithme 
of any number, extract ſo many continual means 
between the given number and 1, until the mean 
which cometh neareſt 1, may be a mixt number 
leſs than 2, and ſo near 1, that it may have 7 Cy- 
[hers placed before the ſignificant figures of its 
Numerator, which being done, you may eaſily 
find out the Logarithme of that continual mean , 
by help of the foregoing Table; and then by dou- 
bling, and redoubling the Logarithme of the ſaid 


continual mean, as many times as you found con- 


tinual means by extraction; ſo fhail you at laſt 
have the Logarithme of the given number. 
You may make the Logarithme of any number 


whatſoever by this and the laſt Rule. 


2H As for Example. 


Let us pitch upon the number 2, and make its 


Logarithme. 


Todo which, annex to the number 2 a com- 
petent number of Cyphetrs, viz. 28, and extract 


the Square Root thereof, which you will find to 
be 1.41421356237309 for the firſt continual 


mean, to which ſaid mean annex 14 Cyphers 
more, and extract the Square Root thereof, 
and ſo proceed, by annexing of Cyphers and 
extracting of Roots, till the neareſt mean pro- 


portional number to 1, may have ſeven Cyphers 


Placed before the ſignificant Figures of its Nume- 
rator, which after 23 feveral Extractions you 
Q 2 wil 
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will find to be ſaid to be 1.0:00000862658, __ 
Then to find ont the logarithme of this con- 
tinual mean, ſay by the Rule of 3 Direct. 

As the ſignificant Figures of the Twenty fifth 


mean proportional in the foregoing Table, viz. - 


JJV ͤ 1+ 1s,” aA 
ls to its reſpective Logarithme, . 29802 13 


po are the ſigni5cant Figures of the laſt con- 


tinual mean found hetween 1 and 2, viz. 8262958. 
To its reſpective Logarithme 35885571. 
No if you prefix before the Logarithme laſt 
found 8 Cypbers, it will be coooco0035885577, 
which being doubled and redoubled 23 times, 
(becauſe there were 23 continual means found be- 
tween 1 and 2) there will at laſt be produced 
0.30 102998797568, which is the logarithme of 
the number 2, which was Required, but becauſe 
we intend the Table of Logarithmes to conſiſt but 
of 7 places, and becauſe 2 nines follow the fixth 
place therefore make the Figures 2 to be 3 and fo 
ſhall the logarithme ot 2 be 0.301030 cancelling 
the following Figures as ſuperfluous. 
The Logarithme of 2 being fourd, you may 
eaſily find the logarithmes of 4. 5, 8, 16, 20, 25, 
325, 4®, 50, 64, &c. by Artificial Multiplication 
and Divigon, which is by adding and ſubtract- 


ing of logarithmes ; for if you take the loga- 


rithme of 2 out of the logarithme of 10, there 
will remain the logarithme of 5 and the loga- 
rithme of 2 Doubled gives you the logarithme of 


4;: then add the logarithme of 4, to the logarithme 


.of 2, and you have the logarithme of 8, and to the 
logarithme of 8 add the logarithme of 2, and it 
gives you the logarithme of 16, and the loga- 
rithme of 5 added to the logarithme of 4, gives 
the logarithme of 20, and the logarithme of 6 


doubled 


ö 


1 


2 op — 


- 
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doubled, gives the Logarithme of 25, &c. 


In the next place you are to get the Loga- 
rithmes 9 7,1, 13+ 72. 19% 3, 


41, 43, 47 537 39, 61, 67, 71, 73, 707 89, 97, 


&c. by help of which all the reſt may be Calcu- 
lated... ot, WO, ES „ 
IV. The firſt figure of every logarithme, which 


is ſeparated from the reſt by a point or prick is 


very properly c-lled the Index, or Characteri- 


ſtick of the logarithme, which ſheweth the Na- 
ture of the number by it ſignified, viz. whether 
it be poſitive, or negative, and if poſitive, of 
what number of places it doth conſiſt, and it ne- 
gative, what place of the Decimal Fraction the 
firſt figure of the number by it ſignifyed, ſhall 
poſſeſs, as in the following Table. 


„ 0 4670134 


. 3.670134 

27 46768 2.670134 

So the loga- 46.768 8 1.670134 
rithme of 4 4.6768 : L= 5 0.670134 
14.046768 — 2.87014 

1. 0046768 3670134 
(00046768) | — 4.670134 


Whereby you may perceive that the loga- 
rithmes of abſolute and defective numbers are 
the ſame, only the Characteriſtick of a defective 
number is marked with the note of defection, 
for the logarithme of the abſolute number 46768 


is 4.679134%, the Characteriſtick 4, ſnewing the 


number by it ſignified to conſiſt of 5 places, 
asis already ſaid in the fourth Rule of the ſe- 
23 - . ang 


FOE 
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cond Chapter, and the Logarithme of the mixt 


number 46.768 is 1.670134 which is the ſame 
with the former, only the Characteriſtick is 1, 
* which ſheweth the Integral number by it ſigni- 
fied, to conſiſt of two places, the reſt being a de- 
cimal Fraction. Likewiſe the Logarithme of the 
Decimal . 4676 8 is — 1.670134, which is {till the 
ſame with the former, only its CharaQteriftick 
being marked with a note of defection ſheweth 
it to be the Logarithme of a Decimal Fraction , 
and becauſe the Characteriſtick is— 1, it ſhew- 


eth that the firſt figure of the number by it ſigni- 
fied doth poſſeſs the firit place of the Decimal, i: 


or place of primes : Again the Logarithme 


—46703 is ſtill the me, and if you look for it 


in the Table of Logarithmes, not regarding the 
Index, you will find it to be the Logarithme 
of 46768, but becauſe its Index is defective, I 


conclude it to be the Logarithme of a Decimal, 
and becauſe the Index, or Characteriſtick is—4, 
therefore I conclude that the firſt Figure of the 


number ſignified by it, muſt poſſeſs the fourth 
play of the Decimal, wherefore place 3 Cyphers 

efore it, and you have .o00 6768 for the Deci- 
mal ſignified by the Logarithme—4g.6701 34. This 
being well underſtood. the reſt will eaſily Be at- 
tained by the following Directions. 
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CHAP. IV. 


; 040388 oc ot 


Logarithmes. 


M E uſe of the Table of Logarithmes is two- 
fold, viz. Firſt, To find therein the loga- 


rithme of any given number, or to fiad the 
number appropriated to any given logarithme. 


Secondly, To reſolve diverſe neceſſary pro- 
blems in Arithmetick, Geometry, Trigonometry, 


Aſtronomy, &c. 


Concerning the firſt of theſe, I ſhall not med- 


dle, becauſe our Limits will not afford ſufficient 
room to inſert a Table of Logarithmes, and the 
Tables already publiſhed by others are ſufficient- 


ly explained, in that point as Mr. Briggs, Mr. 
Gunter, Dr. Newton, Mr. Wingate, Mr. ee 
Mr. Phillips, &c. Every one ſhewing how by their 
own Tables to find the logarithme, of any num- 
ber, or the number to any logarithme, therefore 
I ſhall proceed to ſhew their uſe in Arithmetick, 
viz, how to Multiply, Divide, and Extract 
Roots, &c. thereby, And Firſt, 1 


To Multiply by the Logarithmes. 


In Moultiplication by the logarithmes there 
are 3 Caſes, viz. the Characteriſticks of the lo- 
garithmes of the Factors are either both affir- 
1 Q 4 mative 
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mative, or both negative: or elſe they are the 
one aſhrmative, and che other negative ? 


I. When they areboth Ante. 

When the Characteriſticks of the logarithmes 
of the Fa rs are both Affirmative, then the ſum 
of thaſc logarithmes is * logarithme of the 
fact or product. a | 


#+ 


Examples. ; 
Multiply 34—————log. 1.53147 
by 26 e I «414973 
. 5 8 


Product Sele og. 2.946452 
05 28. 86—hroxin- log. 1.460296 
by. 8:9 —.— log. o. 949390 


3 


oak | 


if 


Product ung 54 . 2. 40988 00 
IOS 

hs that if yon carry 10 to che Characteri- 

ſtick, it is r tees cas in the laſt er hn 2 


ll. When. they drabdth Negative. n 

v had the logarithmes of the Factors have 
their Characteriſticks both Negative, or de- 
fective; then the ſum of their logarithmes is 
the logarithme of their product, the ſum of their 
Characteriſticks being wo e vas! in mag 
following Examples. dsr 29 | 


Multiply.” 004 — log. - 3.62060 | 


ba A O2. — -==2, ess 
—— ſ——̃ — 
Produdtis don E oo 


— 38% OC i} 710 


dak 
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Multiply .025——=—log—2.397940' 
by 42— 10g.—1.623249 


— 


Product is . 1050 — . log. . 021 8 
Multiply 093 — — 2.968483 


by eee 2.763428 
— — | —— — 
Produc 05 e- 731911 


And here note, that when you carry ten to the 
Characteriſticks it is affirmative, and muſt be aba- 

ted out of their ſum as in the two laſt examples: 
| „FF CE. 

III. When they are Heterogencal, iz. the 

one Affirmative, and the other Negative. 

When the ©haraRteriſticks of the-Fattors are 
the one Negative, and the other Affirmative, 
then add the logarithmes together, and when you 
come to the Characteriſticks, take their difference, 
and place it for the Characteriſtick of the pro- 
duct, making it either Affirmative or Negative, 
according to the affection of that wherein lay the 
exceſs; and here note, that if you carry any 
tking to the Characteriſticks, it is Affirmative, 
and muſt be added to the affirmative characteriſt. 
And! in the following Examples. 


Multiply 348— ——log. 2.541579 
by . ——.— 108.— n. 806 180 
product Yor Tur — log. 2.347759 


Multiply $348———————log. 2.541570 
 +byo © 10064 ——=——log -—-3:806180 


1 
pn any 


: "I 


Product 2.2272 log. 0.347759. 


ned 1 Hul- 


4 
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Moltiply | 3.48 — log. 0. 54157 
by log. 3-646 180 


product 022273 — log, 2.347759 . 


Multiply 3562 — ——log. 3.551693 
by 1 —3. 903089 


Product 28.496 


log. 1 454732 


CHA P. V. 
Diviſion by the Logarithmes, 


L O ſubtract the Logarithme of one num- 
| ber out of the logarithme of another 
is the fame (and produceth the ſame effect) 
with Diviſion in Natural Numbers, the Loga- 
rithme remaining LE the hd p of the 


Quotient. 


II. In Diviſion by the 3 there are 
three Caſes, vix. Firſt, when the Characteri- 
ſticks of the Dividend, "and of the Diviſor are 
both Affirmative : Secondly, when they are both 
Negative. And Thirdly, when they are Hetero- 
geneal, viz. the one Affirmative, and the other 
— Of which in ORE order. 


enn 


I. When 


—— 
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I. When they are both Affirmative. 


III. When the Characteriſticks of the Divi- 
dend, and of the Diviſor, are both Affirmative, 
then if you ſubtract the Logarithme of the Divi- 
ſor out of the logarithme of the Dividend, the 
remainder will be the logarithme of the Quo- 
tient. And if you borrow 10 from the Characte- 
riſticks, it is Affirmative. | 


„ Examples. | 
Divide 468— log. 2.670246 
by 12— log. 1.079181 
Quotient 39—_ log. 1.591065 
Divide 144— log. 2.158362 
18 log. 1. 204.1 20 


* 


Quotient 9 X — log. . 954242 


Theſe Examples are ſo plain that they need no 
Explanation. F 


| I. When they are both Negative. 


IV. When the Characteriſticks of the Divi- 

dend, and of the Diviſor, are both Negative, 

ſubtract the Logarithme of the Diviſor from the 

. Logarithme of the Dividend, and the Remainder 

is the Logarithme of the Quotient, and if you 

| borrow 10, it muſt be paid to the Index of the 
Diviſor, affirmatively. 


Examples. 


* 
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Examples. 


Divide .48 - 1eg.— 1.681241 
(1) by 12 —log.- 1070181 
| Quotient 4. — log. . Co 

— —log.— 2.556 303 PW 
—IOg. 1.25577 


Divide .036 
E by 118 


Quotient 2 — — —log.—1. 301031 


WE” 


. o 


Divide == —10g.— 1.193125 
6G) by . .39———log.—1.591064 


aw 


o Ma 


Quotient .4 log. 1.602061 
| Divide .0171—— —log.--2,232996 
n 9. — 10g.— 1.954242 


| Quote E 019 | —log.—2.278754 


. 


The firſt and ſecond of the foregoing Exam- 
ples are eaſily underſtood, and as for the third 
and fourth, all the difficulty therein is cauſed by ' 
borrowing 10 at the next figure to the Characte- 
riſticks, as in the third Example, in ſubtrating 
5 out of 1. Now to make good the 10 borrow- 
ed, I pay 1 to the Characteriſtick of the Diviſor, 
and becauſe the ſaid 1 is affirmative, and the 
Tud Characteriſtick negative, therefore ſub- 
tract it from the Character iſtick of the divi- 
for, and there remains nothing; wherefore I 
take (o) out of the Characteriſtick of the Divi- 


dlend, and there remains — 1 for the — 
80 ſtic 


Chas: 55. Artiſrial Arithmetick. 225 


ſtick of the Quotient. The ſame is to be under- 
ſtood in the fourth Example, and in all others of 
the fame | Nature. | | 


3 
2 


A General, 0h . drawn oh 1 third and 
8 1 8 s foregoing. e 


v. If when the Chatacteriſticks of the Div 
dend and Diviſor be Homogeneal, ( that is, both 
. affirmative, or both Negative) 'the Characteri- 
- ſtick of the Divifor is greater than the Chara- 

eteriſtick of the dividend, then in this caſe ſub- 
tract the Characteriſtick of the Dividend out of 
that of the Diviſor, placing the remainder for 
the Charatteriſtick of the Quotient, changing 
tits ſign; vix. if it be affirmative, make jt nega- 

tive, and if it be negative, make it affirmative. 

Remembring the Directions under the laſt Rule 

N you borrow from the Characteriſticks. 


| Obſerve th follwin Evenples | 


"i Diride 6. 4 log o. 806 180 
op Is — 1.903099. 


" 


-'' Quotient (08 ————2.903099 


© Divide 6.4——log, 0.806180 + 


(2) by 800 log. 2.903090 
Quotient. 008———log. 3.903090 


Divide 6. 3 log. 0.799340 
(3) by 78.759—--log. 1.896251 


— — 
IT | 


-log.— 2.903089 


Quotient 08 
N Divide 


* 
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| Divide 75 — —90g.—7 875061 
(4) by 015 — log. 3.1760 1 


— — 


| Quotient 5 O0m——loz.-2.698970 2110 
Divide 64 — _ -log.—1.80 6198 8 | 


(5) by 008 —— 108.— 3. 903090 
Quote 8 log. 1.903090 . | 


Diride 16.56 —= — log. 1. 219060 
(6) by 460 — — log. 2.662758 
Quote . 036 — — log. 2.556302 

III. When they are Heterogeneal, viz, the 

one Negative, the other Affirmative. 

VI. When the Characteriſticks of the Dividend 
and the Diviſor are Heterogeneal, proceed as in 
the two firſt Caſes, till you come to the Chara- 
Ceeriſticks, and then inſtead of ſubtracting the 
one Characteriſtick from the other, add them to- 
gether, ſo ſnall their ſum be the Characteriſtick of 
the Quotient, and it is of the ſame kind with the 
Characteriſtick of the Dividend,  _ 
But here note that when you borrow 10 at the 
next figure to the Characteriſ ick it muſt be paid 
to the Characteriſtick of the Diviſor Affirma- 
tively vix. If the Characteriſtick of the Diviſor be 
affirmatively, then add 1 to it to that you bor- 
rowed, and if it be negative, ſubtract 1 from it. 
As in the following Examples. 


Divide 144 log. —1 1 58362 

(2) — by 12— — log. 1.079181 

Quote 01 2 — log.— 2.0691 81 
Divide 
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Divide 64 — —— leg. — 1.806180 
() by -o8————log,—2.903090 


— 


Quote 800 — — log. 2.903090 


Divide 64 — log. — 1.806180 
(3) by 3800 — — log 2.903090 


— 


In the ſecond of the foregoing Examples I 
borrow 1 (in the place next the Characteriſtick) 
by ſubtrating 9 out of 8, wherefore to make 
it good, I ſubtract 1 from — a (the Characteri- 
ſtick of the Diviſor, ) becauſe it is Negative, and 
the remainder which is 1-— I add to 1 (the 
Characteriſtick of the Dividend) and their ſum is 
2 for the Characteriſtick of the Quotient which 
is Affirmative, becauſe the Characteriſtick of the 
Dividend is Affirmative. 485 

And in the laſt Example, I likewiſe borrow x 
from the Cha racteriſtick, wherefore to make it 
good, I add 1 to the Characteriſtick of the Di- 
viſor, ( becauſe it is affrmative) and that makes 
it 3, which added to — 1 (the Characteriſtick 
of the Dividend) makes —4& for the Characteri- 
ſtick of the Quotient, which here is negative, 
becauſe the Character iſtick of the Dividend is ne- 
gative. . | 


Other Examples for Exerciſe may be ſuch as fol- 
low. 


Divide 648— log. — 2.1 1575 
by 36————log,—1.556303 


Quote 1800— —log. 3.255272 
1 118 1 8 Divide 
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„Divide 6.45 log. o. 800 fo 
a pg 903090 


6 


Quote 80 — 


log. 1 .903090 + , 
Divide 68. — 1. *, 832509 | 
by 1 08 = —— 2.903090 


Ons - 


wa log 2.929419 


5 : 4 8 1 ! ; . 1 
\ 1 "IX - . — LR „ . 1 
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CHAP. VL 


To a the Pere of N pony 

| bers, viz. to find the Square, 

| Cube, Biquadrate, or Squa- 

red Square, G. of any num- 

ber. Alſo to Extract the 

Square, Cube, Biquadrate, 

Cc. Roots of any Number 
by N Logarithmes. 

. B the third Section of the i Chap- 

ter of this Book it is evident, that if you 

add the Logarithmes of two numbers together , 


he Sum will be the Logarithme of their 9 
du 


1 „ r 


1 + AD Hs 
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duct; And by the firſt and fourth Sections of the 
gih Chapter of my Decimal Arithmetick, it ap- 
peareth that any number multiplyed by it ſelf, 
produceth its Square, wherefore if you double 
(or multiply by 2) the logarithme of any num- 
ber, it will produce the logarithme of its Square, 
which if duly conſidered you will find that to 
Square Cube, ec. any number, is nothing elſe 
but to multiply the Logarithme of the given 
number by the Index of the Power you would 
rate it to, viz.. If you would find the Square of 
any number, multiply the logarithme thereof 
by 2, ſo ſhall the product thereof be the Loga- 
rithme of its Square; and if you would find the 
Cube of any number, multiply its logarithme 
by 3, and the product thereof will be the Loga- 
rithme of its Cube; and if you would find the 
ZBiquadrate of any number, multiply its Loga- 
rithme by 4, and it will produce the Logarithme 
of its Biquadrate, &c.' As in the following 


Example. 


Let it be required to find the Square of 12 
—_—_— se of 12 is 1.079181 
5 . IS 2 


E1553PG-S77 8 2.158362 


Which being multiply ed by 2, produceth 
2. 158362, which is the Logarithme of 144, viz 
the Square of 12, 


e arte. Audit. | Clap * 


1 er is the Square of 94- 


141 


and are to be deducted out of the Product of the] .,. 


: g wes VR that is if the given number, whoſe 
Square, Cube, Biquadrate, &c. you would find 


Asala let i it be required to find the bore of 


uns | 88 
The F of 94 is — 119 I, l 278 
3 946256 | 


"Which doi mn ptyed by 2 , | Produceth | 
E 187870 which is he Fe wg 8836, 


II. But if the character iſtick of " ie 0 


to be a Decimal Fraction, obſerve, that in multi- 
plying the next figure to the Chatacteriſtick deen 
ten, or tens to be born in mind are affirmative,, 


negative Characteriſticks. 


Obſer re the ſeveral Exam ples following 


What is the Square of . log.— 1.8450 % .l˙uw 
| _ 3 


— 


Facit 49 log.— 1.69019] 


What is the Square of .09 log—a. 95424 
| o 


o 
— — 


Fäacit. 0081 log.—3. 9084 


„ 


; nen 7776 =6 * GAG 


| Chap. 6. 
What is _ Cube of LET. OR log. 1.079181 


Facit 1728 for 1 2&1 2X1 12 
= Facit.ooor 25 for.05X95%05 =00125log—4+ 096 9 10 


© + 
.? A 1 — . 4 


ETacit 1 for.0$4.08. 08x08 


F What is the fifth Power of 62 — - log- o. 0.778151 
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3 


N 


1728 log. 3.237543 


What is the Cube of 05 3 — — log.—2.698970 
| | 3 


— 
* 


2 — 


Whac is the Biquadrate of 9 Hog. 0.954242 


4 


— . — 


Facit 656 1 for 998949 =656 1 log.—3.816963 


What 18 the W of, 08 ? log. 22 903690 


» Lf | 


7 5.612360 


0 : 


el whoſe logarithme is 


+2 


Cn ol 
— 


— log. 5.850755 
The likei is to - obſerved of all others. 


To B trat 5 Square „Cube, Male; 1 cc. 


Koots of any given numbers by the Logarithmes R 


III. From. A due conſideration of the firſt 


Section of this Chapter, it may eaſily be perceiv- 


To Extract the Cube Root of any number i is to 


bipart ( ar divide by 2 ) its logarithme, ſo ſhall 
R 2 that 
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that biparted logarithme be the logarithme of | 
the Square Root deſired. | | 


Example. 5: - 


Let it be required to Extract the Square Root of 


32 | 
| q =75832 ——— log. 4. 879852 | 
| — | | | : 2) | 
| | VV. 2275.37 log. Biparted 2.439926 | 
| 


Let it be required to find the Square Root of 4489 


9.44 — | ig log. 3.652149. = 


9 9 | 
9267 log. Biparted 1.8 26074 


ln the firſt of theſe Examples the logarithme| 
of 75832 is 4.879852 which being biparted (or 
divided by 2 gives 1.826074. for the logarithme 
of (265.37) the Root required. 
And in the ſecond Example 3.652149 (the lo- 
garithme of 4489 being biparted gives 1.826074 
for the logarithme of (67) ts Square Root. 
So will the Square Root of 36783 be found tq 
be 191.789 fere, and the Square Root of 3864 
will be 62.17717 fere. And the Square Root o 
95 will be found to be 9 7468, &c. 


A — 


A ADS kuk DP W N tron Aa. 


To extract the Cube Root of any number is t + 
tripart (or divide by 3) its logarithme, ſo ſhal 
ttsis triparted logarithme be the logarithme of th. 
Cube Root required. F 
f \ 


Examp 
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Jo . | % = 


eff - 3 Examples. 


| Let it be required to Extract the Cube Root of 
157464. 3 
t of The Cube 157464 ———= —-—log. 5.197181 


— — 


[ VC. .54—— log. triparted 1.732393 


Let it be required to fiad the Cube Root of 
926], 187237601580329. SELL} Gig 


489.] The Cube 187237601 580329-lcg. 14.272 39308 


| Oe 3 
149% Vc. 47209 — its triparted log. 4. 75746436 


074] In the firſt of theſe Examples where it is re. 
{ quired to extract the Cube Root of I57464, its 


me} legar. is 5.197181 which being divided by 3 
(oi hath for its third part 1.732 393 which is the 
ume] logarithme of (54) the Cube Root of 157464, 

which was required. And the ſame is to be ob- 
lo ſerved in finding the Cube Root of 1872276015 
>74 80329 by the Logarithmes; or of any other po- 


| fitive number whatſoever as you may ſee by the 
following Examples. 1 Sf It 


Ne log 0.993090 
g 3)— | 


I . 2K... —— its log. 0.301030 
ELI | | | 
tb] The Cube 125 —3— —— — its log. 2.096910 
. | 3) ——_ ee 


| Veg ©——-—— egg 


% 30, Rn 


in the following Example. 
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The Cube 15.625 — —— its log. 1.193820 


FT 7 * 
\ £ was : . , . a / 
. z 4 


. — ——-—'UAiits log. o. 3 97940 


To Extract the Biquadrate Root of 4 any given 


number, do thus, viz. Take 


To extratt the Bi- its logarithme, and divide 
quadrate Root of it by 4, ſo ſhall the fourth part 
any Number. thereof be the logarithme of 

the hiquad. Root required, as 


Sq; ! 


Let it be required to extract the eee | 


Root of 256. 


Biquadrate number given 2.56—its log. 2:408239 | 
5 


Its y. biquad. 24 — its log. 0.602059 


Here the lop. of the given biquadrate number, 
viz. 256.is 2.408239 which being divided by 4, 


giveth 0.602059 for the logarithme of 4) the | 
biquadrate Root required, 


In like manner if you would extract the Root 
of the fifth Power of any number given, Divide 


its logarithme by 5, ſo ſhall the Quotient be the 
lagarithme of its Root. And if you would find the 


Root from the bxth power of any Number, di- 


vide its legarithme by 6, and the Quote is the | 


—_— Of the Root deſired, &c. 


IV. But here you are to obſerve in Extracting 


- 
©: S 


Cube, &c. Roots of ne.— of a negative number; or 
gative numbers by the decimal by the logarithmes, | 


'" 55% that if you cannot evenly, 
| divide | 


the Square, Cube, Biqua-| 


Toextraft theSquare, drate, or any other Root | 


* 
2 
. 

. 
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6. | divide: the Index or Characteriſtick of the /oga- 
r:ithme without the remainder, then add to the 

$20 | ſaid Characteriſtick ſo many units till it may be 

— | divided without any remainder, and place the 


_@ 


9409 | Quotient for a new CharaFeriſtick, ( belonging to 
the Root;) Then look how many units you lent _ 


# 


en to the Characteriſticl, and eſteem them ſo many 
ake tens to he prefixed to the logarithmetical figure 
ide | immediately following the Caracteriſtick, then 
art proceed to finiſh the work, ſo ſhall this new e- 


of garithme be the logarithme of the Root required, 


as which will alſo he negative. 
7 Examples. follow. 
What is the Square Root of. 1447 


n Its /q.=37947 * log. biparted. ” 1.57918 *. 
1 What is the Square Root of. 0324 _ 

t Square given = .00324— — * 3 19545 
' Its 1 Þ==Sh02 1 ; lop. biparted. 7 
| What is the Cube Root of . 0005 12 

: 5 Cube given O05 12 — — its log.—4-709269 
| Its „co, its leg. Ale 


ln the firſt of theſe Examples, where it is re- 
quired to Extract the Square Root of 144, its 


logar. is — l. 158362, which (according to the 


tad Rule) I ſhould bipart, (or divide by 2 
| Ms. | 


All 


. * % 
a Ll 
5 5 * * — . 
% * 1 * * 
8 5 


9 | Square given=.144——=—=1ts log.—1.158362 
; | 495 


8 
\ 
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And becauſe its negative Characteriſtick (—1) can- 
not be evenly divided by 2, I increaſe it by an 
unit, and it makes », then will the quote be — 1 
for the Index of the leg. of the Root, then do 1 
proceed to the next figure, to the Charatter:- 
ftick which is 1, and becauſe it added 1 to the 
Charatteriftick, therefore I increaſe the next Fi- 
ure by adding 10 to it. (or prefixing 1 before 
it) and then it is x1, &c. Sol find the logaxithme 
of the Root to be—t.57552 T2, VIZ . 37947. 5 
And in the third Example, where it is requi- 
red to find the Cube Root of .ooo5 1 2, the Index 
of its 3 is 4, which cannot be evenly 
divided by 3, therefore J add 2 to it to make it 
6, and the Quotient is— 2 for the Index of the 
logarithme of the Root, then becauſe I added to 
the Index — 4, therefore I increaſe the next Fgurę 
to it with . tens, making it 27 Gg. So is the 
Cube Root required found to be os. e 


5 


©. 
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Obſerve the like in extrafting of any other Roors 3 
| Otherwiſe , you may make uſe in the following 
Table. wi | ; 
B 
— 4 


2 


uy. 4 
—4 
i * 

j 

2 


— 


3 —6— 7 — 8—9--10 —2 
62.7 1=_—= 3 — 4—5—=6 j—T 


—_— 


50. 40. 30. 20. 10. © 


— — — n——_as cn cn 


Dt 


| The uſe of the foregoing Table. 
In the foregoing Table the Figures 2. 3. 4-5-6. 


placed on the left hand, are in the Indices of Fo- 


wers, whoſe Roots are required to be extracted, 


or they are Diviſors by which to divide the - 


garithme of any given power, in order to find 


out its Root: As the number 2 (which is the 


uppermoſt) is the Diviſor for finding the loge- 
rithme of the Square Root of any number: And 
3 the Deviſor for the Cube; and 4 for the Bi- 


Juadrate, &c. The Figures placed between the per- 


8 


— . 


* 
— yo 


| * 


— 
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pendicular line, and the ſeveral lines of con- 
nection, and under A are the Characteriſtic s of 


the loegari hmes of Negative or Decimal Num- 


bers, whoſe Roots are required to be extracted; 
And the Figures placed on the right hand of the 


perpendicular line under B, are the Chara&eri- 
fficks of the Logarithme of the ſeveral Roots: we Hop 


the numbers at the bottom of the Table, viz 
50, 40, 39, Cc are the numbers to be dal, N 
or rather prefixed to the firſt FEgure of the logs 

rithme next the Charatteriſtick whole Negative In- 
dex is fonnd in the ſame ſeries or Collum even 


with the Diviſor, &c. 


Example. 


Let it be required to extraft the Cube Root of 
405 _—_ 5 | 


The L bee of the given Number is 
— 1.607695. 

Aud the Diviſor whereby to extract the Cale 
Foor is 3, which 1 fiad in the foregoing Table on 
the lefr hand; then on the right band of its 
tne of neben, Hud the ChardGeriffich of 


the Legarithme— . 6076951 which is — 1, and jaſt 


gaiuff it on the right hand under BI find —1 
r the C. ar acteri ſicł of the Log: arithme of the 


| 125 and in the bottom line 3 r the aid —1, 


- 3a the fame ſeries, Ifind20 which is to be pre- 
Fed to the Figure in the Lag arithme next the 
. Charatteriftich, &c. and having finiſhed Diviſion, 
find the Logericlonic of ate to be e 3 17 | 
_ Which is Th 

So if the Leeb — 41 184 5 were to be 


i vided by” 4 -Xirſt the Diviſor . on kk 
t 


13 
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left hand of the Table, and find the Charatteriſtick 

. —6,, behind its line of connection juſt againſt 
which on the right hand of the perpendicular 
line you have —2 for the Index or Characteri- 

« ſtick of the Quotient; and at the bottom, juſt 
underneath—6 you have 20, which being added 
to (4) the firſt figure of the Dividend next the 
Characteriſtick makes it 24, in which the Diviſor 
3 is contained 6 times, & c. See the work. 


Biquad. propoſed. ooo 26207 —log.—6.4184.26 


The (4) 425 — — log. —2,604606 


* 


4 at —_ * * 
* * 
* 


a © 


. 
oe. oe” 7 * wv \ 4 : * ; — a _ 
* „ 5 py 
| | . 11. 

-, * 


Of the Uſe of Log. in Com. 
parative Arit hmetick 


— — 
* * 


Fl 


PROP. |. 
2 24 „20 Th wt) 2 "6 48 | A <5 : : | 
Having three Nunbers giver, to find 4 
| fourth proportional. 


"THis is nothing elſe but the work of the 
Rule of 3, and it may be thus performed, 


Add 


5 . - 
VIE 


———＋———— — 
— — . — —— 
* 


4 
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Add the Logarithme of the ſecond and third 
Numbers together, and from their ſum ſuhtract 
the Zogarithme of the firſt, ſo ſhall the remainder 
be the Logarithme of the fourth, as in the fol- 
bowing Example. 1 „ | 
The 3 given numbers are 3, 24, and 108 unto 
which it is required to find a fourth propor- 
tional. e 


. 24 : 108 2 864 
The Operation by the Logarithmes. 


Fs to 24 its log. — — 1. 38021 I | 
So 108 its log. 8 


n ..... 


The ſum of the 2 laſt log. is 3.41363 


. 


From which if you ſubtract the ? 
Of the firſt, the remainder is F 936514 
hich is the Zogarithme of 864. the fourth pro. 
portional required. | | | 

The former work may be fomewhat ſhortned, 
if inſtead of the Log. of the firſt you take its 
Complement Arithmetical ( which is nothing 
elſe but to ſet down what every Hgure wants of 


9, till you come to that next the right hand, and 


then ſet down what it wants of 10) and then 
add them all 3 together, and cancel the firſt F- 

ure of the ſum on the left hand, and then will 
the ſum be the Log. of the Anſwer, as will ap- 
pear by working the foregoing Exam ples. 


21 


= 


1 
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Is to 24——its log. — —— 1380241 
SO is 108 —— Its log, — — 2.033424 . 


To 864——its log, — — 12.9365 14 


PRO HAN 


Between two Numbers given to find 42 


M iean proportional. 


When the Logarithmes of the numbers pro- 
ꝓpounded are homogeneal, viz. both Affir ma- 
tive, or both Negative, add them together, 
then bipart that Logarithmetical ſum, ſo have you 

the Logarithne of the mean proportional re- 
© quired, which Logarithme ſo found is of the ſame 

kind with the Logarithmes of the number given 


Let it be required to find a mean proportiona 
between 18 and 6. 1190. That ; 


18 log. 1.25577 
6 Ig. 0.77815 


Le —— — 


2) 2.02342 


r 


2 


10. 392 log. 1.01171 


in this Example the Logarithme of 18, ani 


6 being added together make 2.02342 which is 


the Logarithme of 108, and that Logarithme be- 


ing divided by 2 (which is the ſame with ex- 
tracting the Square Root of its ſignificant num- 


"4 


j 
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ber, as in the third Rule of the ſixth Chapter) 

p 3 0 4 * 1 Wal - ry 
the Quotient is 2.02342, the Logarithme of 
2. + wrt which is the mean proportional” requi- 
T s 1 A 4 4 Pe ' +7 RY x ; 5 


Example » 


Let it be required to find a mean proportional 
between. oi Pede ok q 


O18 its lr. ——— - 
O06 its log. — — — 3.77815 


| 2)— 4+03342 
10392 log, — — —— 2.016 é 
Il. But when the Characteriſticis of the Loga- 
. -rithmes of the given Numbers be Heterogeneal, 
dix. the one Athrmative, and the other Nega- 
115: tive.z add the Logarithmes, together as before, 
till you: come to the Characteriſtick, then ſub- 
tract the leſſer Characteriſtick out of the greater. 
(o according to the third Rule of the fourth Chap- 
ter,) which being done, bipart the Logarith- 
metical production, ſo ſhall the Quote be the 
Logarithme of the mean proportional required, 
. which will always be of the ſame kind with that 
Logarithme of the given Numbers, whoſe Index 
is greateſt, as in the following Examples. 


"Ys | Co 


Example 


[ * hs { 
x ; . ? , — 

. ö 4 J . : 

1 : : , 

x 5 5 * * 


1 
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1 


Example "By 


W hat is the mean Proportional between 36 
and .5 ? Facit 4. 2427. 


Here the Loe of 36 1.556202 
4 37 f. 88e. | 


Their ſum is 2) 1.255272 


. — —— | 


2 which being <ivided by 2 gives? | | 
N the Log. of the me. prop. 835 1.627636 
Is the 1%: of 4. 2427. | 


| Example 2. 


What is the mean proportional between 12 
d 75? Facit 3. , \ 
The Log. of 5 12 2 1.009181 
2 155. 1. 87556 


ee e 
Their ſum is * 0.954242 


which being divided by 2 
gives the Log. of 3 the mean So. 477127 


+ proportional required, 


for . 75: 3:: 312 3 


24 


— 


244 Artificial Arithmetick. Chap. 72 
PROP. III. 


Between 2 Numbers given, to find two 
mean Proportionals. 


Whether the numbers given be Homogeneal , 
or Heterogeneal, ſubtract the Logarithme of the 
leſſer extream from the Legarithmne of the grea- 
ter extream, then take J of the difference of the 
faid Logarithmes, and add it to the Logarithme of 

the leſſer extream, ſo will the ſum be the Lo- 
garithme of the leſſer mean; then add the ſame 
Difference ta the ſaid Logarithme of the leſſer 
mean, and the ſum will be the Logarithme of the 
greater mean; ſtill obſerving the Rules delive- 
red in the fourth and fifth Chapters of this book, 
in adding and ſubtracting of Logarithmes. 


Examples. 


Ex. 1, Let it be required to find 2 mean 
proportionals between 44 and 12? 


The Lag. of J 14425 2.158362 
4 | 2757518 


——— — a * 


The Difference 31.079181 


"RI 


3 of the Differ. 0.359727. 
Leſſer mean 27.473 leg. 1.438908 


Greater mean 62.899 log. 1.798635 


Example 


Chap: 4 7. Ar [ 22 — "44 5 


be 0 2. Leti it be required to find 2 mean 
proportionas FLWEcn WE ane 195 © [+ | 


—1 Fragt 1 
| The Log. of $75 055 2658970 
The 88 —3 Jr. 176091 


part of the Biff is 0.3 392030 


Se 12331 —1. 705190 
Greater mean is 2043 1 1 — 5 


Ae - —_— — 


SPS #3 


of a % "Jos it 35 3 to ind 2 mean 
N proportionals, between 125 and 3 E, | 


125 9 n 
The 4 of 25 FC is > 698970 


Their Diffrence— Tr 3.3 97940. 
2 of their Differ. 


— 1.1 3264 


The leſſer mean ls 67860 1 7 57 831616 
— — 


The greater mean is 9. 210ʃ Loh, 1.964262 


P R O P. IV. 


7 bree n given, to find a fourth in 4 p. 
ms (Plea: Fam | 


Take vhs! 9 af the two 3 
which have one and the ſame Denomination, and - 
8 | ſubs 
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ſubtract the leſſer Logarithme from the greater, 
and double the remainder, (that is multiply it 
by 2.) Then if the firſt number be leſs than the 
ſecond, add the ſaid double difference to the 


Logarithme of the other Number, fo will the 


ſam be the Logarithme of the fourth number, 

or number required, as in Example. 

The ſuperficial content of a Circle whoſe Dia- 

meter is 14 Inches is 154 Square inches, I demand 
the Content of another Circle, whoſe Diameter 

is 25 Inches? Facit 49r .07 ſquare Inches. See 


the operation. 


Diam. 14 Inches its log. — — 1.146128 
Diam. 25 Inches its log. — — 1.397940 
The Difference of the log. —= — -0.251812 

| | 2 


Their Difference doubled — — 0.503624 
The given content its /og. —— 2.187521 


— — — — 


The Cont. required 491. cy. log. 2.691145 


But if the firſt number be greater than the 
ſecond, then inſtead of adding the doubled dif. 


ference. to the other number, ſubtract it there- 


from, ſo ſnall the remainder be the Logarithme 
of the number required, as in the following Ex- 
ample. | 1 6 
There is a Circle whoſe Diameter is 8 In 
ches, and its ſuperficial Content is 616 ſquare 
Inches, I demand what is, the Superficial Con- 
tent of another Circle, whoſe Diameter is 25 
Inches? Facit 491.07 Square Inches, as in the 


2 * 
0 oh 


former Example SSA. + 
DRE: 0005 2monyC n Diameter 
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Diameter 28 Inches its log. 1.447158 
Diameter 25 Inches its log. —— 1. 397940 | 


* 


The Difference of the log. 0.04921 8 
| 2 
The Difference denbben 0.098436 


The given Content 616, its 5 25 * 


« 


| Content required 491-07, Its ler 2.691148 


PROP. V. 


Rum 3 N lmbers given to find, a py 
n a Triplicate P ern. 5 


1 aple 5 Difference of the Fe Sf 1 
the two given Terms, Which have the ſame 
Denomination. Then if the firſt Term be leſs 
than the ſecond, add the ſaid Triple Difference 
to the Logarithme of the other Term, ſo ſhall the 
ſum be the Logarithme of the fourth Term 
required, as in the following Example. 

There is a Bullet whoſe Diameter is 4 Inches, 
and its weight is 9/.I demand what weight a Bullet 
of the ſame metal will be, whoſe Diameter is 8 
went ? Facit 72 L view the following 
wor | 


Diameter 


OP 
. * of 
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Diameter 4 Inches — -— log.—0.602060 


Diameter 8 Inches————log.—0.903090 
= | The Difference of the logar. 0. 301030 
| | 3 

The Difference Tripleq iso. 903090 


„ the: given weight 9 J. — leg. —0. 954243 


The weight required i is 72 .—log. 1.857333 


But if the firſt term be greater than the ſecond 
then ſubtract the ſaid Tripled Difference from 
the logarithme of the other term, ſo ſhall the 
remainder be the logarithme of the fourth num- 
ber required. As in Example. : 

There is a Bullet whoſe Diameter is 8 Weber, 
and its weight is 72 pounds, I demand the weight 
of another Bullet of the ſame Mettal, whoſe Di- 
ameter is 4 Inches? Facit 9 7. See the PPETRYRn!: 
it being the conyerſe of the former. 
Diameter 8 Inches, i its the. —0. 903090 iy 
Diameter 4 Inches, i its 19. 0.602060 


— 7 — 


? rue dae the log. erbe, 
. ; e . 7 : Te 1 1 33 


2 en . 
17 


The Differ ence e Tripled i is- O. 0.903090 F 
The given weight 72, its 14 — — 1.857333 


— * 


The weight required 9 J. its Jog. o. 954243 


CHAP. 
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CHAP. VI. 


Of VE OY ERS Or coop 
Intereſt, wherein is ſhewed 
how by the Logarithmes to 
_ anſwer all Queſtions con- 
cerning the Increaſe, or pre- 
ſent worth of any Sumof 
Money or Annuity,forany 
Term of Years, or at any 
Rate of Be Accordirig 
to the ſix Fundamental 
Theotems invented and 
laid down by Mr. Oughtred - 
in his Treatiſe De Anatociſ- 
moſroe Vſura Compoſita,gnnex- 
ed to his n athematicz, 


I. Wag any Queſtion i in Compound late- 
reſt is propoſed, it will fall under one 


of the {i x Caſes following, viz. - Oi 
8 3 1 
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I. To find the Increaſe or amount of any 
ſum of money put out at Compound Intereft for 
any number of years, and at any Rate of Intereſt 
propounded. + [4 44 

2. To find the preſent worth of any ſum of 
money que at the end of any number of years to 
come, Rebate being allowed at any Rate of Com- 
Pound Intereſt. „5 | | 


3. To find the increaſe, or amount of an An- 
nuity being forborn for any number of years 
at any Rate of Compound Intereſt. „ 
4. To find what Anhuity any ſum of Money 
due at the end of any Term of years to come. 
will purchaſe at any Rate per Cent: _ : + |. 


5 To find the preſent worth. of any Annuity 
to continue number of years, allowing Re- 
bate at any Rate per Cent. 1 


S. To find what Annuity any sum of Money 
will purchaſe for auy number of years, and at any 
Rate of Intereſt propoſed. . 


II. When any Queſtion in Compound Inte- 
reſt is propounded, find out the Intereſt of 1 /. 
and let 1 /. with its intereſt be the Rate of Intereſt 
implyed in the Queſtion, as if any Queſtion w ere 
propoſed at 8 per Cent. the Int. of 1 J. for a year 
15.08 and. the rate of Intereſt is 1.08, if at 6 per 
Cent. the Rate is 1.06, Fc. of which find out the 


Logarithme-. 


III. When any Annuity or Debt the pay- 
ments be half yearly, Quarterly, or Monthly, 
c. you are to divide the Logarithme of the 
faid Rate by 2, 4, or 12, &c. ſo ſhall that Quo 
tient be the Logarithme of the Rate, as ſuppoſe 


any Queſtion were propounded at * the 
. . Na 
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Rate of Inte eſt here implyed is 1.08, for 
.100.;, lo. : 1 : 10.8 


Which ſaid Rate is for yearly payment the 


Logarithme whereof is 0.0374204 , but if the 


payments are to be half yearly, then if you di- 
vide the ſaid Logarithme by 2, it will give you 
0.018710: for the Logarithme of the Rate, and 


if the payments be Quarterly, divide the ſaid Lo- 


garithme of 1.08 by 4, and it will give ou 
0.0093551 for the Log. of the Rate, and if the 


payments be monthly, then if you divide the 


aid Log. of 1.08 by 12, it will give you 


0.0031 183 for the Log. of the Rate, &c. and 
this is generally the firſt thing to be obferved in 
every Queltion, as you will find by the following 


Examples. 5 | 
GASE I. 


To find the Increaſe or Amount of any Sum 
of Money put out at Compound Intereſt for any 
Term of years, and at any Rate of Intereſt pro- 


pounded. - 
Queſt. 1. if 501.16 5s. be but out at 8 per 


Cent. Compound Intereſt. for 7 years, I demand 


how much will then be due to the Creditor ? 
Facit 87 J. —01 5. — 01; d. 


wp. Multiply the Logarithme of the Rate by 


the number of years, and the product will give 
you the Logarithme of the Amount of x J. for 


the propoſed time, to which if you add the Log. 


of the Sum propounded, the ſum will be the Log. 


af the Anſwer. 5 4 The 
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rie Operation by the Logatith . 


The log. of 1.08 the Rate prop. 0.334230 
The numb. of years progognind. 5 


The log. of the Increaſe of% 42” 
for 7 years. Rl 1 0.23 39659. 


The log. of (50. 8 of the ſum* ( 
Propoſed. — a s 7058637 


—__—— 


The log, 1 200 )the an- 75 . 9398296 


which! is 870 J. —01 45 4 4 fere 


„ Queſt 2. What! is the amount of 76 1 — 043. 
for z* years at 8 per Cent? Facit 971. 3 5 bla 


The Operation by the Logarithmes 24H 


4 5 
The log. of (1.08) the given 3 5 
Rate per Annum ? 7 9 0 


0 

which divided by 4, gives the 12 
log. of the * ae 83 555 A 
I 


— — 


which multiplyed by 13 the 


' Quarters in 3 years give the So. 1086267 
log. of the increaſe of 1 /. | 


the log. of (76. 2) the given fom I 881 9547 


the log. of ( 59.8 54) the Anſw. 1 —— 


Chap. 8. Artififtal Arithmetick. 283 


Queſt. 3. If 50 l. be put forth at Intereſt for 20 

years at 6 + per Cent. I demand how much it wlll 
he increaſed to at the end of the ſaid time. Faclt 
168 J.—01 5. 10 d. 


5 


Ihe rate of Intereſt here propoſed is 63=6.25 
per Cent. therefore to find out the Rate of 1 (. 
for a year, ſay by the Rule of proportion. 


N „ 1 4 
%% . E — 2* Onns 


5 80 that the Rate of Intereſt implyed in the 
Queſtion fit for Calculation by the Log. is 1. 06 25 
according to the ſecond Rule of this Chapter, 


behold. 
The Operation. 


The lo g. of ( 1.062 the ren, 2 01 

The number of years propound. 20 
The log. of the amount 1 /, in EE 
: 20 2 — — 
The log. of (50) the ſum pro- | 5 
: 9 ) Ne $1.6989700 a” 


5 — 


6＋— — 


2.225 5480 


The log. of 168.090 a 
Which is 168 1,—=o1 .—10 d. very near, and ſo 


much will 507. be increaſed to in 20 years at 
61.—5 5. per Cent. FER | FN . 


CASE 


rr % = 
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To find the preſent worth of any ſum of money dae 
at the end of any number of years to come, Rebate 
being allowed at any Rate of Compound Intereſt. 


V. Whenit is required to find the preſent 
worth of any ſum of Money, firſt find the amount 
of 1 1. for the propoſed time, and at the Rate of 
| Intereſt propounded, then find the Logarithme 
of the ſum propoſed to be Rebated, and from i 
ſubtract the Logarithme of the amount of r jy 
(found as before) and the remainder will be the 
Logarithme of the preſent worth of the ſum pro- 
poſed. As in the following Example. 
Queſt 4. What is 30 l. that is due 7 years hence 
worth to be paid preſently, allowing Rebate at 
$ per Cent? Facit 171 - 10 01% d. as you may 
perceive b7 . | | 


The Operation by the Logarithmes. 


The log. of 1.08) the propoſed Rate—0.033424 
The time propoſed —— 7 


EO >——— 


The log. of the amount of 1 l. for 7 years 0.2 33968 
The log. of 30 — — 47121 


1.243 153 


The log. of (17.506) the Anſwer 


which is 17 J. — 10501 d. and fo much is the 
preſent worth of 30 J. due 7 years hence. | 


Queſt. 5. 
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OQreſt. 5. What ĩs the preſent worth of 1201. 


due 2 years hence, allowing Rebate at 6 fer Cent ? 
-Facit T0615 s. —11 d. 


The Operation of the Logarithmes. 


The 108. of (1.06) the propoſed Rate —o. 025306 
The time Propoſed —— - 


wn 2 


Thelog. of the amount of 1 . hin 2 years, 0.050612 
The log. of 128. ——2. 079181 


3 


The log, of (106.79 ) the Auf er. — 2.028569 


which is 106 .—15 5. —11 4. and ſo much is the 
preſent worth of 120 l. due 2 years hence. | 


CASE. 3. 


To rofind the e or Amount of an Lily be- 
ing forbern any number of years, at _ Rate of 
Ne Intereſt. 


VI. For Reſolving Queſtions concerning the 
forbearance of Anniities, you are ( by the fourth 
Rule) firſt to find out the Amount of 11. for the 
Time, and at the Rate of Intereſt proponaded. 

; Secpndly, Find out the Logarithme of the ſaid 
ae made leſs by 1, and alſo the log. of the 

R. te made leſs by 1, and ſubtra# the latter from 
the former, ſo ſhall the remaiader be the log. 
of the amount of 17. Annuity for the term of 
years propounded, to which if you add the Lo- 

; 5 of the propoſed Annuity, the ſum will 
e the Logarithme of the Amount, or Increaſe of 
105 ſaid Annuity. As in ny following Example: 


Quep. 
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Queſt. 6. What will be the Amount, or In- 
creaſe of 48 /.—16 6. per an. for 7 years, Com- 
pound Intereſt being Computed at 8 per Cent. 
Facit 435 J. —08 5s.—05 r d. fere. See 


The Operation by the Logarithmes. 


The log. of 1. O8) the given rate is 0.0 33424 08" 
The time propounded . mult. 


The log. of (1. 71 38) the amount: 
of 1 J. for 7 years. 8.233568 5 

1.7138 —1L=7138 its log. —1.8535779 .:, 
1.08 — 1 08 its Ing. | — 2.903090 Tube, 

The difference of the log. which I * 
is the increaſe of 1 1. annuity So. 950487 add 


i 


6— — 
The log. of (48.8) the Annuity ? gg 
ro Sf — OS 1.688419 5. 
The log. of (435-422)the amount 38 
of the propoſed Annuity . J 2.638906 | 


* 


which is 435 L.—8 5.5% 4. very near, and ſo 
much will be the Increaſe of an Annuity of 48 /. 
165.11 7 years, at 8 per Cent. Compound Intereſt. 
Oneſt. 7. There is an Annuity of 50.1, for- 
Horn to the end of 10 years, I demand how much 
is then due, Compound Intereſt being computed 
_ at6 4 per Cent.? Facit 665 J.— 16 s. as you will 


? k > 
\ ; 
A 
1 p 5 =. . ' 
: * 19 1 
p 14148 R £ 


The 
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. 


L 93 ” The Oper ation "by the Logatithmes. 


The os of (1 0625) the Rate 0.026 3289 

The term of R | 1e mule 

The log. of (1 8335) the a 3 
mount of 1 J. for 10 years. 5: $0. 2632890 


I $335—1=.8335.1ts log. —r. eggs F übt. 


1.052 5— I =.0625 its 108. —2. 795 880 


—— — 


The log. of the amount of 1 1 


annuity for 10 years 
The log. of — the Annuity 
e 


$7: 1250256 
1 .6989700 \ 


The los: of "7 80) the a- 


mount of the annuity. pro- S2. 8239956 


poſed — 
which is 666 1. — 16 s. and 1 much will be tim 


at the end of the ſaid time. 


CASE. 
30% 


Te find what n any ſum due at any time to come. 
will purchaſe to continue for any time, and at any 


Rate of Intereſt Propoſed. . 


VII. The Operation in this Caſe is the Game 
in every reſpect with that in the former Caſe, _ 
only whereas in the laſt caſe you ſubtracted the 
log. of the rate leſs 1, from the log. of the in- 
creaſe of 1 J. leſs 1, ſo in this you mult ſubtract 


— — 


the a of the increaſe of 1 J. leſs 1, from the 


log; 


the rate leſs 1, as in the following Ex- 
ample. | er 


Quel. 
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Oueſt. 8. There is 705 l. due at the end of 7. 
years to come, I demand what : Annuity to con- 
tinue 7 years, the ſame will purchaſe, Compound 
Intereſt being allowed at 8 per Cent? Facit 
79.0151.=79 l.—00 6. as jou may find if you 


obſerve 
The Operation by the Logarithies, | 


| The log . e the ; —— 0. 03 3424 Tmult. 
The propoſed Time 135 7 
| The log. of the nere of I L 1 
for 7 years 1.738 —— Fo 0. 253968 | 
1.08 i . od its log. 22.903090 1 MT 
1.7138—1=,7138 its og. —1.8 l 


1 


The log. of the value abs £m 050513. 


The log. of —— ) the urchaſe 
1 P es > N 


The log. of the OP, n I. =" winky 
which is 79 1.—00 5. — 4 d. fere. 

Queſtions of this Nature may be ſolved at two 
Operations by the ſecond and ſixth Caſes; Firſt | 
by the Rule in the ſecond Caſe ſind the preſent 
worth of the ſum propounded, then by the lixth, 
find what Annuity ſuch a ſum will purchaſe. "6 

C. AS E. 5.5 ** 
Jo find the preſent worth of an Annuity to continue ay 

Term of years, howſoever payable, viz. either 

yearly, half yearly or Quarterly, KR ebate being a. | 

lowed at any rate per Cent. 


VIII. Find out the Logarithme of the . 


and multiply 1 it by the number of Years or Quar- 
„ 
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ters, according as the Annuity is payable, and 
that will produce the Logarithme of the increaſe 
of 1 J. for the propoſed time, to which add the | 
Log. of the Rate made leſs by 1, and ſubtract that -þ 
| ſum from the Log. of the increaſe of 1 J. made leſs 
buy 1, ſo ſhall the remainder be the Log. of the pre- 
ſent worth of 1 /. annuity for the time propoſed to 
which add the logarithme of the propoſed Annui- _ 
ty, and the ſum will be the Legarithme of the pre- 
ſent worth of the given Annuity. As in Example. 
Queſt. 9. What is the preſent worth of an 
Annuity of 30 J. payable by yearly payments, 
and to continue 30 years, allowing Rebate after 
the Rate of 8. per Cent. per Annu 
| Facit 337 1.—14 5.—o09 x d. as appears in 


The Operation by the Logarithmes. 


The log. of (1.08) the propoſ. rate o. o33 EE... 
The term of years- — 435 mule. 


S 


The log. of (10.063 1.) the in- 21 S0 
creaſe of 1 J. for 30 years. : +... 
The log.of (80)the rate leſs i - 2. 903090 ) 


* 


W — 1.905810 ſubt. "=. 
The log of 10.063 —1 =9.063 6.957272 


n 


The log. of the preſent worth BY. 
of 11. Annuity -———— 8 1.051462 7 
The log. of (30) the propoſed 2 add ; 
AnRuity —— 4 Th 
The log. of (3 37.74) the preſent) _ 
worth ofthe propoſed An- Þ 1.528583 
nuity. — — | 
which is 337 J. — 14 5. — 09.5 d. 


CASE 


i 7 


r 
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FTT 
of Money will purchaſe at ang ute of Compound Intereſt. 


1 


IX. When you would know what Annuity any given ſum 
will purchale, firſt (as in the foregoing! Rules) find out the 
Logarithme of the Rate,which multiply by the propoſed time, 
ſo will that product be the Logarithme of the encreaſe of x J. 
to which add the Log. of the rate made leſs by 1,and from that 
ſum ſubtract the Log. of the ſaid increaſe of 1 J. made leſs by i, 
ſo will the remainder be the Log. of what i J. will perchaſe 
for the propoſed Time, to which if you add the Log. of the gi- 
ven purchaſe mony, the ſum will be the Log. of the Annuity. 
that the given ſum will purchaſe. As in Example, 

"Queſt. 10. What Annuity to continue 7 years, and payable 
by Quarterly payments will 246 J. purchate. Allowing * 
at 8. per Cent? Facit 12. 297 J. 55 1 


The Operation by the Logarithmes. 
The log. of 1.09 the given Rate per An. 0. 033424 
) 4 


which divided by 4 gives the log. of 9 r 
8 mult. 


(1.0194) the Rate per Quarter, — 
The Quarters in 7 years — 28 5 
| 4 * ; | 5 — — — 
| 66848 
16712 


7 


The Log. of the encreaſe of 1 J. for 28 0.233968 | 
Quarters, Viz. 1.7138———— add 
1.0194 =.C194 its log. 2.287801 7 


8 | Sum —2-521769 
The log. of the purchaſe of 11. 2.5868 192 2 M 904 
The log. of the propoſed Sum 264 _ 2.421604 $ ? 


The log. of (12.297) the Annuity ? 08 . * 
which the ſaid ſum will purchaſe oe to flu. 3 


Which is 12,—05—1 7-0 omen Ll 
More variety of Queſtions might be ſtated F but 
theſe to the Ingenious are ſufficient. 


\ 7 - . / 
9 2 
\ 4 * \ >. 
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ALGEBRAICAL 


| DEFINITIONS 


—_— 


CHAP. I. 


Concerning the conſtruction 
of Coſſick Powers, and the 
way of expreſſing them by 
Letters, together with the 
1 ignification of all ſuch Cha- 
racters or Marks as are uſed 
in rhe enſuing Treatiſe. 


1. 4 HE Analytical Art generally called 
Algebra. is that by which, when a 
Prob'em, or hard Queſtion is pro- 


- pounded, we aſſume the Quantity 
3 or 
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or Number ſought, as if it were really known; 
and, with this aſſumed Quantity, and the Quan- 


tity and Quantities gven, we proceed by unde- 


niable Conſequences, until the Quantity firſt aſ- 
famed is found to be equal to ſome quantity or, 
quantities really known, and is therefore it ſelf 


allo known 
II. Algebra is either Numeral, or Literal. 


III. Numeral Algebra is fo called, becauſe all 
the given Quantities in any Queſtion are expreſ- 
{d by Natural Numbers, and the number or 
quantity ſought is ſolely repreſented by ſome 
Letter or Character taken at the pleaſure of the 


Artiſt. | 


IV. Literal Algebra is ſo called, becauſe when 
a queſtion is reſolved after this method, the 


known or given quantities as well as the un- 


known, are all expreſſed by Letters of the Alpha- 
bet, or ſome other Convenient marks or Cha- 
raters, and this is alſo called, Specious Algebra; 
and when a queſtion is reſolved after this man- 
ner, at the end of the operation, there is diſco- 
vered, a Canon, directing how the queſtion pro- 
poſed, or any other of the like nature may be 
{olved, and therefore is I 1teral Algebra, accoun- 
ted more excellent than Numeral Algebra, for 
that produceth not a Canon without extraordi- 
nary difficulty ; becauſe the numbers firſt given 
are by Arithmetical operations ſo interwoven 
and confounded, that it may ſeem a task too te- 
dious for the molt ingenious Artif to trace out 
their footſteps. 5 Fa 


= 


v. The 


0 foods: ty 
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V. The Doctrine of Algebra conſiſts in the 


knowledg of certain quantities called Coſſick 
Powers, which we ſhall immediately explain. 


VI. In a ſeries, or rank of Ceometrical pro- 
portionals continued, proceeding from Unity or 
one, whether they be aſcending, or deſcending, 
all the numbers or Terms except the firft [which 
is ſuppoſed to be unity) are called Coſſick Num- 
bers, or Powers, as for Example, in this rank of 
continual proportionals, wiz. 1, 2, 4, 8, 16, 31, 
64, 128, 156, Cc. the ſecond Term (2) is called 


the root or firſt Power, the third term (4) is cal- 


led the Square or ſecond power, the fourth Term 


_ (8)iscalled the Cube, or third power; the fifth 


(16) is called the Biquadrate, or fourth power; 
(32) is the fifth power, (64) is the ſixth power, 
(128) is the ſeventh power, Cc. 

In like manner if you take a rank of Geometri- 


cal proportionals continued, and deſcending from 


280 - 1 1 1 27 | 1 1 | 
unity vi. 1, 2, f. 6 i6 32 Cc. ox 1, 3 gy 25 


It r. e I, ne, &» Ce. Ie Term 
is called the root or firit Power, the third term 
is called the ſecond Power, the fourth term is 
called the third Fower, &c. | 

VII. Whence it is evident that the Square or 
Second Power is generated by the Multiplication | 
of the root or lirſt Power into it ſelf, and the 
Cube or third power 1s generated by multiply- 
ing the ſecond Power by the root, or by mul- 


tiplying the root 3 times into it ſelf. and the 
Biquadrate or fourth power is produced by mul- 
tiplying of the third power by the root. or by 


multiplying the root 4 times into it felt, and 
the fifth power is produced by multiplying the 


fourth power by the root, &c. As for Example. 


E 3 | = 
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If yon take 2 for a Root, multiply it by its 
ſelf, it produceth 4 for the Square or ſecond 
power of the Root 2: Again, multiply 4 by the 
Root 2, and it produceth 8 tor the third power, 
or Cube of the Root 2: Again, it you multiply 
the Cube 8 by the Root 2, it produceth the fourth 
Power, or Biquadrate of the Root 2, &c 

In ike manner ic 3 were propoſed for a Root, 
it being multiplyed by it ſelf, produceth 9 for 
the Square, or Second Power of 3, and 9 being 
multiplyed by the Root 3, praduceth 27 for the 
Cube, or third Power of the Root 3, &c. 


And alſo it + be propoſed for a Root, and it 
be multiplyed by it ſelf it produceth for the 
Square or Second power of (the Root) 4, and 4 
(the Square) being multiplyed by (the Root ,) 
It produceth for the Cube, or third Power of 
(the Root) Sc. 


Whence it is evident that the 4, 6 0r/ powers 
of any Roots may be found out. without any re- 
* ſpect at all had to the intermediate Powers be- 
tween the Root and the power required; as 
ſuppoſe there were given the Root 3, and it were 
required to find the fifth power of it. I take 
3, and ſet it down 5 times in order thus, 3, 3, 
3, 3, 3, and multiply them all into each other, 
according to the rule of continual multiplication, 
and the laſt product (which is 243) is the | 
fifth power of the Root 3, which was re- 
quired | 

Again let it be required to find the fourth 
power of 5, I take 5, and ſet it down 4 times 
thus, 5, 5, 5, 5, then dol multiply them con- 
tinually, and find the laſt product to be $253 

a WHAIC 


A 
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which is the fourth power ( of the given Root) 
as was required. The like may be "obſerved in 


the finding of any other power of any other gi- 


ven Root. 


VIII. If there be a ſeries of Geometrical pro- 
portionals continued, and againſt each power 
there be placed numbers orderly repreſenting 
the number or degree of diſtance of each power 


from the Root, ſuch numbers are called the In- 


dices or exponents of the po- 
wers, becauſe they ſhew how of= | * | * 
ten the Roots is involved into it ſelf j}j 
for the production of ſuch a pow- 2 4 
er, av in the Rank, or rale 
of Algebraical powers placed in 38 
the margent, proceeding from the — 
root 2, to the tenth power there- 46:0; 
of, which is 1024, under which is — | 
written the word Powers, and |, | 32 | 
then againſt each particular po- — 
wer, on the left hand thereof, | 5 | 64 
is expreſſed Index, or Exponent 
of that Power, ſhewing how of- | 7 128 
ten the Root is involved or mul- |— 
tiplyed into it ſelf to produce that | 8 | 256 
Power: As for Example, againſt || _ 

the number 64, is placed the num 9 |. . 
ber 6, which ſheweth that 64 is DIES | 
the ſixth power of its Root, or | 101024 
that its Root is multiplyed õ times — "= | 
into it ſelf to produce the num- | 2 
ber 64. The like is to be under- | g 5 | 
ſtood of any other, | Sb 


Likewiſe if any two or more Indices, or Ex- 
VV ponents 
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ponents be added together, their ſum will be an 
exponent ſhewing what power wil} be produced 


by the multiplication of thoſe Powers belong- 
ing to thoſe Exponents or Indices which you add 


together; as in the foregoing Table let it be 


required to find out what power of the Root 2 
will be produced by multiplying 128 (its ſeventh 
power) by 8 (its third power,) in order to 
which I take 3 and 7, the reſpective Indices of 
the given powers, and add them together, and 
their ſum is 10, which ſheweth that the third 
power, and the ſeventh power of any Number, 
or Root, being multiplyed together, will pro- 
duce the tenth power of that Root; ſo in our 
example 128 being multiplyed by 8, produceth, 
1024, Which is the tenth power of the Root 2. 


In like manner, the, Indices 3 and 5 being ad- 
ded together, make 8 for a new Exponent, 
which ſheweth that 32 and 8 (the powers be- 
longing to thoſe Exponents) being multiplyed 
together, will produce the eighth power, v:z. 
256, as appears by the ſaid Table, the like of 

any other | OR X 


So that you ſee that the addition of Indices | 


anſwers to the multiplication of their Corre- 
ſpondent powers. : 


And in like manner will the ſubtraction of In- 
dices, or Exponents, anſwer to the Diviſion of 
their correſpondent powers, obſerving always 
to make the power correſpouding the ſubtra- 
eps ( or Index to be ſubtracted) to be the Di- 
viſor, „„ 


IX. When 


f 


Chap. 1. Algebraical Definitions. 269 


IX. When a Queſtion is propounded, and its 
ſolution is to be ſearched out by the Algebraick 
Art, the number or magnitude ſought is gene- 
rally called a Root, and it muſt be repreſented or 
ſignified by ſome Character or Symbol, as muſt 
be alſo all the powers proceeding from the ſaid 
Root according to the tenure of the Queſtion, 
in order to which there may be taken ſome let- 
ter of the Alphabet at the pleaſure and diſereti- 
on of the Artiſt, as a, 6, c, or d, &c. to ex- 
preſs the ſaid Root, but to avoid coufnſion in 
operation, by the commixture of known with 
unknown Qnantities, our Modern Analyſts have 
been accuſtomed to aſſume vowels to repreſent 
unknown Quantities, and to put Conſonants to 
ſignifie known or given quantities. 


X. If for the number or quantity ſought there 
be put or aſſumed the Vowel a, then its Square 
will be aa, that is, a being multiplyed by it ſelf, 
produceth as, that is a ſquared, or the ſquare 
of a, for a time 4 is aa, and the Cube or third 
power raiſed from the Root 4, is aaa, that is, 
a times aa, is aaa, and the fourth power accor- 
dingly is aaaa, and after the ſame manner may 
any higher powet of 4 be ſignified : 


In like manner if for the quantity or number 
lought there be a%nmed, the letter e, then ſhall 
the Square raiſed therefrom be ee, and the third 
power eee, and the fourth power ecee, and the 
fifth power ecece, &c. 


Alſo if b, or any other Conſonant, be put for 
a given or known Quantity, then its Square will 
be, 64, its Cube bbb, and its biquadrate bbb, &c. 
| but 

\ | 
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But by ſome Analyſts the powers of 4, or any 
other letter, or Vowel, or Conſonant, are expreſſed 
by placing the Index or Exponent ofthe power 
in a ſmall Character, juſt after the Symbol, even 
with the head thereof, viz. 4, 4% , 4, &cig- 
nifie the Root 4, its Square, its Cube, and its 
Biquadrate, &c. which may be further exempli- 
fied by the following Table. 


A Table 


ha 1 — "hs he CEE — Oo CORE EY JECTS WE TEE 71S LI — 0 
MN | 
A Table ſhewing the Powers of Numbers and how to ar the Simple een by. 
ED Alphabetical Characters. I 
S | 3 
8 2 Root, or firſt f Power : „ 3 3 4 | a| a! 
S 7 The Square, 0 or ſecond Power 1 4 9 . an 4 
2 The Cube, or third Power. a +4 I | 8 2 27 64 ES 444 4 
'V The Biquidrate or fourth power [ 1 | 6 | "+ 256 | aaa 4 
I The fifth Power. Dy | I 32 5 "2657 1024. | 41404 | pr 
J The tixth Power. I | 64 729 F. 40 96 AAAAARA | af 
The ſeventh Power. 3 _128| 2187 | 16384 Pp aaa | a | 
— [The eighth F Power. < 5 jr] 256 FI 5561 | : 65536 aaaanaan a? 
. [The ninth | ower. 2 11 512 19683 | 262144 | aaanaaaad | 4. 
ey o bY, I Pe. - — — | N 
58 The tenth Power. : : 5 by 1 | IR] 59049 | 1048576 | aaaa aaaadaa a”, 


[ 
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XI. The numbers made uſe of in ſolving of Al- 
gebraical Que tions, are either abſolute Numbers, 
or Numbers prefixt. 

Abſolute numbers are thoſe which are disjunct 
from any kind of Magnitude or Quantity, either 
known or (unknown) required, but ſtand ſimply 
of themſelves, without having Relation to any 
thing elſe, as 5, 10, 20, 100, 4, and 7 are cal- 
led abſolute numbers. 

Numbers prefixt are ſuch as are immediately 
prefixt to ſome letter or letters, ſignifying an 
Algebraical quantity, either known, or requi- 
red ſuch as are 24, 44, I04, l oo. ia, + a, Zan, 
5bbb, 34, Fb* ; which numbers ſo prefixed, ſhew 
how often the quantity to which they are pre- 
fixed, is to be taken, as 44, ſignifieth that à is to 
be taken 4 times, and 5b, or 5% „ -lignifieth 
that the Cube or third power of b is to be taken 
5 Ti imes, 24 is half of a, and ah is two thirds 
of b; „The like is to be underſtood of any other. 
And, 
Note, that when you have any Algebraical 
Quantity or Letter, or Character, not having 
any number prefixed to it, then 1, or unity muſt 
be imagined to be prefixed, as 4, or 14, b, or 


1b, &c. 


XII. As in Vulgar and Decimal Arithmetick , 
in Algebraical Arithmetick, the operations are | 
performed either by Abſolute Numbers, or by Al- 

habetical characters, in all the fundamental rules, 
212, Addition, Subtraction, Multiplication, Divi- 
ſion, and the Extraction of Roots: and note that 

Where it is required to perform the work 
by abſolute numbers, that the operation is in 


every reſpect the fame as in Common Arithme- 
ek. 


— 
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tick. But where it is performed by Alphabeti- 
cal Letters, there is an abſolute neceſlity of uſing 
ſome Characters, to ſignifie the Operation, an 
explanation of which Characters take as follow- 
eth. | 

XIII. The Character (T) is a fign of affir- 
mation or Addition, which it is placed between 
two quantities, ſignifying that the 2 numbers or 
quantities between which it is placed, are to be 
added together, and is as much as to ſay plus, as 
3 ＋sõ ſignifieth the ſum of 3 and 6, is as much 
as to ſay 3 plus 6, or 3 more 9, which is 9 and 
4--7+9 ſignifieth the ſum of 4, 7, and 9, which 
is 20 ; ſo a--b-\-c ſignifieth the ſum of 4, b, and c. 

And here note, that when there is .no Mark, 
or Character before any Letter or quantity, then 
is it Athrmative, and the Mark (-|-) is ſuppoſed 
to ſtand before it; as 4, is -a Oor - 1a, and b 
is -|-b, or +16, and bed is bed the like of 
oth SEE | 1x08 


XIV. This Character (—) is a negative ſign, 
and always belongeth to the quantity or Num- 
ber which followeth it denying it to be, and 
ſignifieth a fictitious Number, or quantity leſs 
than nothing. | | 61 
So — 7 isa feigned number, leſs than nothing 
by 7, iz, as the height of the Sun above the 
Horizon may be affirmed to be 7 deg. or -|-7 deg. 
ſo when it is depreſſed 7 degrees below the Ho- 
rizon, its height may be ſaid to be - deg. that is, 
7 deg. leſs than nothing. 8 1 OOSHIN 
But when the ſaid ſign or Character is pla- 
ced between two numbers or Quantities, it ſi--ni- 
fies that the number or quantity which follow- 
<1] .JIVX eth 


4 
, 
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eth it, is fo be ſubtracted out of ſome Number 
or Quantity going before it, as 12—8 ſignifieth 
that 8 ts to be ſubtracted out of 12, or it ſigni- 
fieth the exceſs of 12 above 8, or the Difference 
between 12 and 8, which is 4, ſo a—b ſignifieth 
the exceſs of a above 6, and it is as much as to 
ſay (2 leſs b,) fo a-j-b—c ſignifieth that c is to be 
from the ſum of 4 and b. : 


XV. This Chapter (x) is the ſign of Multi- 
plication , and fignifieth that the Numbers or 
Quantities between which it is placed, are to be 
multiplyed together, as 45 ſignifieth the product 
of 4 and 5, which is 20; fo 25*8 ſignifieth the 
product of the continual multiplication of 3, 5, 
and 8, viz, 120. | 

Likewiſe bc. {ignifieth the product of the mul- 
tiplication of þ by c, and bxcxd ſignifieth the pro- 
duct made by the continual multiplication of 5, 
c, and 4, into each other. 

But for the moſt part Analyſts ſignifie the mul- 
tiplication of literal Quantities by ſetting the 
_ together like letters in a word, as ab 
s the ſame with a and abc is the ſame with 
axbxc and this indeed 1s to be preferred before 
theother as moſt convenient and fitteſt for ope- 


ration. | 


XVI. This Character () fignifieth the Diffe- 
rence between the two quantities between which it 
is placed, when it is not known in which of them 
the exceſs lyeth. So h Nc ſignifieth the Difference 
between b and c, which it is not known whether 


$ be greater or leſſer than c. 


XVII. The 
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XVII. The ſaid 4 Characters defined in the 
13, 14, 15, and 16 Sections foregoing , viz. 
,— * and, may oftentimes have Relation 
to ſuch a Compound Quantity following the 
Character, as hath a line drawn over each part 
of it, as for example, c nd, by which you are 
to underſtand that the Quantity (c) is to be 
added to the difference between the Quantities 
(b and 4) in which of them ſoever, the exceſs 


lyeth. | 
Likewiſe a—5 cc which ſignifieth that the diffe- 


' rence between band e is to be ſubtracted from the 


Quantity expreſſed by a. 

Alſo ae ſignifieth that the ſum of b and c 
is to be multiplyed by the quantity a, where 
take notice that in regard there is a line drawn 
over the two quantities b and c the ſign „ hath 
reference to the multiplication of 4 into the 
quantity c as well as the quantity ö, which im- 
mediately followeth it, but if the ſaid line were 
omitted, and the quantities were thus expreſſed, 
ab-, it would fignifie the quantity c to be ad- 
ded 2 the product of the multiplication of . 
and b. e | 

Furthermore b—:7 ſignifietk that the quan- 
tities c and d are or muſt be ſubtracted from the 
Quantity b, whereas if there were not a line over 
the quantities c and d, it would ſignifie that the 
quantity 4 is to be added to b -. 

And cha) ſignifieth the difference between 
the quantity c, and the ſum of 4 and e, whereas 
if the line were not over d and e, it would fig- 
nifie the quantity e to be added to the diffe- 
rence between c and 4d. 


XVIII. 


5 
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. NVIE. This Character (4/).is a radical ſign, 
and ſignifieth that the Square Root of the quan- 
tity or quantities following it, is to be extra- 
cted as / 36, ſigntheth the Square Root of 36, 
* 7 . 
So ab ſignifieth the Square Root of the pro- 
duct of the quantities a and 6, and / abc is the 
Square Root of the product of the continnal mul- 
tiplication of the quantities of, 2, b, and c. 

But when you would repreſent the Root of a 
Power that is higher than a Square; then im- 
mediatly after the ſaid Radical ſign, expreſs the 
index, or exponent of its Power ta a parenthe- 
is, as followeth, viz. / (3) 64, ſignifieth the 
Cube Root of 64, which is 4, / (4). 81 ſig- 

nifeth the Biquadrate Root of 81, viz. 3. 

Alſo / (3) ab, ſignifieth the Cube Root of the 
product of the multiplication of the quantities, 
2, and b, and / ( 4 )cdfignifieth the Biquadrate 
Root of the product of the multiplication of 
the quantities, c and d. 1 

And the ſaid Radical ſign doth oftentimes be- 
long to ſuch a Compound Quantity following 
it, as hath a line over every part of it. As for 
Example, . e ſignifieth the Square Root of the 
ſam of the Quantities b and c. So / (3) a+b—ec 
ſiznifeth the Cube Root of the remainder, when 
the quantity c is ſubtracted from the ſum of the 

uantities, a and b, and (4) 2a+b--c) ſignifieth 
the Biquadrate Root of the remainder, when the 
quantity e is ſubtracted from the ſum of the Square 
of a added to b. | 1 5 

Likewiſe a-|-v3+c--4 ſig nifieth that to the 
quantity à is to be added the Square Root of the 
remainder, when the quantity 4 is ſubtracted 
from the ſym of the Square of the quantity * 

* „ ane 
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and the quantity c: And theſe and ſuch like are by 
Analyſts generally called univerſal Roots. 


After the ſame manner may be expreſſed the 
univerſal Square Root of c thus, viz 
„ which ſignifieth the Square Root of 


the ſum when 6 is added to the Square Root 67 


aa c. 


XIX. This Character (=) ſignifieth an Equa- 
tion, or equality of the magnitudes, or quanti- 
ties between which it is placed, and imports as 
much as theſe words, viz. (is equal IN in the 
following Example, viz. 3--4=7, which is as 
much as to ſay, the ſum of 3 and 4, or 3 plus 4 
is equal 'to-7 3 fo 7+g9g=124-4=16 imports 
that the ſum of 7 and 9 is equal to the tum of 12, 
and 4 which is equal to 16; and'g=12—3, ſig- 
nifieth-that 9 is equal to the exceſs of 12 
ahove- ses. trad f j 
Alſo 4*%5=2*10=16+4=20 ſignifieth that 
the Rectangle or Product of 4 by 5 is equal to 
the Rectangle or Product of 10 by 2, which is 
equal to the ſum of 16 and 4, equal to 20. 


Likewiſe 2g ſignifieth that the Quotient of 
24 divided by 6, is equal to the Quotient of 8 
divided by 2. | | 


Again a-|-b=c—d ſignifieth that the ſum of « 
and þ is equal to the exceſs c above 4 aud 


77 CV | | 
A= g lignifieth that the ſum c and d is equal 
to the Quotient of f divided by g; and 
ber ſignifieth that * Rectangle of b and 


= . 
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c is equal to the exceſs or 7 above c, and 
= ſignifieth that 2 is equal to the re- 
2 f 


mainder, when 1 cor 3, is ſubtracted from the uni- 
verſal ſquare Root c. a this will be made 
plain and eaſie to the ingenious practitioner by 
the enſuing Example of this Treatiſe. 
XXI. Tb Character () ſtands for the word 
greater) ſignifying the number, or quantity 
ſtanding on the left hand of the ſaid Character 
to be greater than that on the right hand there- 
of; as dc-3 ſignifieth that 8 is greater than 3; 
alſo Jh c ſignifieth that the ſum of à and b is 
greater than c, &c. 8 
XXII. This Character (x.) ſtands for the 
word leſs) and it ſignifiech that the number or 
quantity ſtanding on the left hand thereof is leſ- 
ſer than that on che right hand. As 443 & 20—8 
ſignifieth that the ſum of 4 and 3 is leſs than 
the exceſs of2o0 above 8 Likewiſe c- AN b-|-e 
is thus read, vi. the Remainder of 4 being ſub- 
tracted from c is leſſer than the ſum of b and e. 
XXIII. This Character, (.:) is always pla- 
ced in the middle between 4 Geometrical pro- 
portionlals, as in the following Examples, viz. 
2 : 4 9: 18 15 thus to be read, viz. as 
2 is to 4, ſo 9 is to 18; or after the manner of 
the Rule of 3, if 2 require 4, 9 will require 18. 
Alſo b: c:: 4: e is thus read, as þ is to c., 
; | | bet bb 
is 2 to e. And . be; ͤ tb 
122 
is as much as to ſay as the Compound Quantity 
a e is to the quantity &, ſo is the Compound 


Quan 


E % rcd 
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Quantity cl to the Quotient of the Compound 
Quantity be+bb being divided by 4e. 
XXIV. This Character (=) placed after any 

number of quantities exceeding two, declareth 
the {aid numbers or quantities after which it is 
placed to be continual Geometrical *proporti- 
nals, fo 2. 4, 8, 16, 32, 64 = lignifteth the 
ſaid numbers to be continual proportionals Geo- 
metrical, for, as 2 is to 4, ſo is 4 to 8, and fo 
is 8 to 16, and ſo is 16 to 32, and ſo is 32 to 
64, Cc. alſo theſe quantities, viz. a. b. c. d. e, 
= are continnal proportionals Geometrical, for, 
as 4 is to b, ſo is c to d. and ſo is d to e. 


—. > 


HA Wn: 
Addition of Algebraical Inte. 


ger S. 


-S in Common Arithmetick, ſo in Alge- 
braical, Addition finds out the aggre- 
gate, or fum of two or more given quan- 
tities however expreſſed numerally or lite- 

ral! ß 8 5 58 1225 
II. When the quantities given to be added are 
alike, aud have like ſigns, collect the numbers 
nrefixed to each quantity into one ſum, and 
01.2 «51 - .xnere 


[ 
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thereto annex the letter, or letters of any one 
of the given quantities, and then prefix the 
ſign of Affirmation or Negation, viz. + or— 
ſo. ſhall the quantity thus found be the ſum deſi- 
—_ cj „„ e 
And here note that every quantity which hath 
no number prefixed to it, is ſuppoſed to have the 
number 1 prefixed, ſo is 4=1 4, and b=1b. 


_ Example. 


What is the ſum 36-|-b4+2b ? Facit 6 b, 
for the ſum of the numbers prefixed to each 
quantity, viz. 3, 1, and 2 is 6, to which if 
J annex the Character b, it will be 6 b, which 
muſt have the ſigu- prefixed to it, or elſe it 
muſt be imagined fo to be, then will-|-6b be the 
ſum of the given quantities. So if 54b the fum 
of 3ab--2ab. And cd the ſum of — 3d. 


More Examples of this Rule. 


| | 344 — 44a l abc 
Quantities 2222 — aa -|-11abc 
to be added. C 42 j} —2aa4i 25 abe 

Sum 6 | —7an [ -|-51abc 


—)D— ans — 


III. When the quantities given to be added to- 


gether are like, but have vnlike ſigns, then 


ſubtract the leſſer number prefixed from the 
greater, and to the remainder annex the letter 
or letters by which any one of the given quan- 
tities is expreſſed; and thereto prefix the ſign of 
-|- or- —according to the ſign of that prefixed 

| num- 


— c . Hm oy 


.  *' '3 @ 1 
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number wherein lay the exceſs, ſo ſhall this new 
r be the ſum of the quantities propound- 
ed. f 


Example. | 


Let it be required to add 5ocd to ed, the 
ſum will be found to be-j-3c4; for, firſt, I ſub- 
trat—2 from-|-5 and there remains 3, to which 
annex cd, ſo will there be 3c, to which I prefix 
the ſign -|- hecauſe it belongs to the number 5, 
wherein lay the exceſs, ſo have I- 3cd for the 


ſum required. See the work. 


add} 3 


Sum- 30d ö 


Again, if it were required to add 


8 —|-444 to - ꝗaa the ſum would be add 74 


found to be 3aa, becauſe the ſign— -|-4a8 
belongs to the number 7 wherein peo 
lay the exceſs, ſee the work in ſu 344 


the Margent. — 


More Examples of the laſt Rule. 


To be ad- | 5abcd| Gaze deer gobca 
ded. & —ahbca|—gaae | 1nggg | 1qbcd 
fam : qaked | —3aae | —4ggg | iche 
u 3 | And 
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And here note that i the numbers prefixed to 
the given quantity be equal, and they have diffe- 
rent figns, their ſum will be o, fo it it 


were required to add-J-8bcd to—38bca their 


ſum will be o, the negative ſgn deſtroying the 
affirmative. 


"TY. When the quantities given to be added 
are more than 2, and have different ſigns, then 
according to the ſecond Rule of this Chapter, 
bring the quantities having like ſigns into one ſum, 
that is, che affirmative quantities into one ſum;and 
the negative into another, then by the foregoing 
third Rule add thoſe two quantities together, ſo 
ſhal-their ſum be the number gt. 


. Example. 

Let it be required to add the ſum of 3aa-+7as 
—244—FA4. Firſt by the ſaid ſecond Rule I find 
the ſum of za HY to be oa; and the ſum of 


—2a4—54a to be=-7az, then by the ſaid third 
Rule I find the fum of 104a—7ax to be 34a; or 


aa, ſo that I conclude the ſum of 3 344 al 
—244—544 to 1 Zan. 


Aer e Ex ample of this Kule Ste 


ec] 2 α | —1 3bed 
To, be ad-) cc TIS I 
dd. — gcc 15d. bed 
We Wy | — 255 — Bbcd 


—— ———üAʒã˙ü]“́ꝙ— —— — 


| 5 : &&. | Sum 4 14 pe 2 | 


— — 


V. When 


r OT. 
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V. When the ſimple quantities given to be ad- 
ded together, be unſike, then (how many ſoever 


there be) ſet them one after another in the ſame 


line without altering their ſigns. 
. 
What is the ſum of Xs added to 504 Facit 


46 9055 for the ſum. 


More E. ample of this Rule en 


ro 1641. be | | 840 
ded ; 2Cd | —3be 


Sum 2b-j-aa 1 1 3her| ted | a 8.— 3be 


— — — * — — 


— S8 <1 5 1 
Wee 236 E 2385 
ded. C—ae — 47 


—————— 


Sum 36 -2b—ae Lf 2/pmaghmars 


— enn ORE AO II 


— —ů— 
Aa 


p Algebraical Addition o; Compound Integers. 


VI. The Addition of Compound Algebraical 
Integers is eaſily performed by the help of the fore- 


going Rules of this Chapter, — — the Com- 


pound quantities to be added are alike, or unlike 
as you may caſily perceive 11 the work of the fol- 


lowing Examples. 
Let it be required to God the ſum of 3a-| b 


and Fa 3b. their ſum will be 8a--46b for 


u 4 3 


| 

þ 

| 

 B 

by 
= 
4 


PPP 


eig 
Lal 


To be ad- q &ccc-|-164=82b = 
ded. P Stec Liz TG oo oy 
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3a--54=8a,and 3b--b—4b, whoſe ſum ĩis82- C40 
the ſecond Rule of this Chapter. ; 


_ © Alfo the ſum of 6c4-|-3bb and 2c4—5bb will 


be found to be 8cd—2bb for (by the ſecond Rule 
of this Chapt.) Sa- 2c gcd, and by the third 


Rule the ſim of 3bb==54þb—==—2b5 which two ſums 


added together by the fifth Rnle of this Chapter 
will be 8cd-— 266. | 1 6 „ 3% ; 
Moreover if it were required to find the ſum 
of theſe Compound Quantities, viz. 15gg-\-8 
—-20 and 2gg—3a-|-12 it will be 18gg-|-54- 8 
for 15% - 30g = idgg by the ſecond Rule, and 
the ſum of 82 34 a by the third Rule, and by 
the ſame 12-20 8, the ſum of which 3 ſums 


is 188g . 528 by the fifth Rule of this Chap- 


And the ſum of 86—- 16. 2c and 24=-56-|-3cd 
is 3þ-|-8-|-5cd. And here note that in ſetting 
down Compound quantities to be added together, 
it matters not which of them you Tet &rft; ſo that 


to every quantity there is prefixed its proper ſign; 
aS 34. b ce is the ſame with b-|- 3a cc and 


With 34, &c. 
More Examples of the Addition of Compoud Alge 
VVF̃ẽ᷑xaical In egers. a 


* 


Acc - 18-j-3ab ee 


412 


—— — 


FF 8s 1 
{4 | | 7 
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To be ad- C16 cde-j-4db4-5p gc HEA dg 
ded. —Bcde--2db 404%Þ-2dg--ab 
| — zede — db 2c ef dg 


F ee ed 
— OO — — 2 — a 


dum gede-l-db4-5p | ce-Þgef—ab 


—— _—_ heou—_— PRO WEE, — — — 


1 * 
5 7 8 2 4 - 
” 3 4 Wo, * 4 a th — — r 
* * 2 
— * 8 7 
. „ 


CHAP. III 


Subtraction of Algebraick In- 


tegers. 


Shall not here need to give you a definition of 
1 the nature of ſubtraction, but ſhall only give 
you a general Rule for finding out of the remain- 
der, exceſs, or difference of any two quantities, 
and that in all caſes whatſoever. 


I. When a Quantity Single or Compound, is 
givento be ſubtracted from another, then change 
the ſign, or ſigns of the quantity to be ſubtra- 
ed, into the contrary ſigns, that is + into —, 
and — into-- ; which being done, add the two 
ziven quantities together by the Rules of the fore- 
going ſecond Chapter, ſo ſhall their ſum be the 
difference, or remainder ſought. | 


Example. 85 


„ 


Example 1. 


Let it be required to ſubtract 3 x from 8 4. 
ä The quantity here given to be ſubtracted is 3a, 
which according to the ſecond rule of the ſecond 
chap. is-4+3a, therefore muſt its ſign-{-be chan- 
ed into, ſo will it be 3a, which being added 
to 84 (by the third Rule of the ſecond Chap.) 
their ſum will be 54, for, 82 — 34 a, and 84 
and is the difference between the quantities ſo much 


34. 


. Example 2. A 
Let it be required to ſubtract - 30% from 4bc. 
Here becauſe—3bc is the quantity to be ſub- 

trated, therefore muſt its ſign — be changed in- 

to „ ſo will it be +-3bc, which being added 
to Abe, by the ſecond Rule of the ſecond Chapter, 
their ſum is Jbc, for, 3bc-|-4bc=7bc,,- and ſo 
much is. the remainder when-—3bc is ſubtracted 


from Abe, | 
| e ein Example 3. 
Let it be required to ſubtract —36de from 


— | 8 
Here becauſe zbde is the quantity to be ſubtra- 
ed, therefore muſt its ſign - be changed jnto--, 
ſo will it be 34de witich being added to bade 
according to the third Rule of the ſecond Chapter 
their ſum will be bade for + 3bde— gbde= Gbde, 
and fo much is the remainder when z bde is ſub- 
traced from ob. | 


E xample 
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Example. 4. 


Subtract 30 from 8de. The ſign of 3c being 
changed, it will be - cd, which being added to 
gde by the fifth Rule of the ſecond Chapter, their 
ſum will be 8e — zed which is the remainder when 
3cd is ſubtracted from Be. | 


Example Fo 6 


What is the remainder when—3bc is ſubtra- 
&ed from 2cd ? Facit 3bc-j-2ca, or 2cd-|-3be. 
In all which Examples you ſee that the ſign of 
the quantity given to be ſubtracted is changed into 
the contrary ſign. | | 5 


More Examples of Subrraftion of Simple Alge- 
 braick Integers. 2 


5 Example 6, Example 7. 
From 3cd 25 be 
Bnbtract cd —8 bc 
3 &: | . ER Bk PERS ORF AERO 5 
Remainder 3cd>-cd | 5bc—B8bc 
THO nou att, CET 


Remainder? _ _;, 5 
Contra 3 5 be 


{ 
D 
| 


ONT. e er uh — — 
e Rr EI INIITLY e 
3 : J 0 — k = Aro er 

2 ö * 2 _ | | 


. 2 * f Ty * . 
© operation will not in any wiſe differ from the 


former, obſerving always to change into — , 
and into, as will appear by the following Ex- 


. 


amples. 


Addition of | Chap. 3. 


Example 8 Example 9. 


From 3 44 | cds” 
Subtract" d + 2d" 
| Remainder 3d4a-4-da | cde—2cde 
emainderp ; 
ES 3 
contracted 8 44a | __ 


— — eee — 
— 


2 — 


And when it js required to ſubtract a Com- 
pound Integer from a Compound Integer, the 


Ex amples. 


From 4 40 let it be required to ſubtract 
22 — . Here 2a—b being the quantity to be ſub- 
tracted from the other, its ſigns muſt be chang- 
ed into the contrary ſigns. And then inſtead of 
ab you will have 22 ö, which being added 
to 34 4b the ſum will be a--5b==34 4b— 24 6, 


and ſo much is the remainder, when ſubtraction 


is performed according to the tenure of the Que- 
ſtion. See the work laid down þs followeth. 


5 1 2 0 „ ou 
2 — —— — : * — ris we — 0 
= 


6 
Nn | | From 
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From 
Subrraf 2. 


vs e 


- Remainder mann 


Remainder? , ; 
: contrates $39 


Example II. 


From Zan - 2 de- Hab let it be required to ſub- 
tract aa--3ab—3dc. The quantity here given 
to be ſubtracted is 2a. f 3ab— gde, whoſe ſigns 
being changed, it will then be—aa— 3ab--34c, 
which being added to 344 —2de -ab, the ſum will 
bezaz —2dc-|-ab—aa— 3ab-E-gdc, which according 
to the ſixth Rule of the ſecond Chapter is equal 
to 2aa-|dc—2ab. See the following operation. 


From 34 a- 2dc ga 
Subtract 42a 3ab—3dc 


— ans ————_s > 1 © g y * 
—— —— pn 


Remain. 344 2ded-abh—ag— 2 ab Þ-34dc - 


Remainder . 


cContracted 


But when the given quantities are unlike, then 
place the quantity to be ſubtracted immediately 
after the quantity out of which it is to be ſubtra- 
cted in the ſame line, changing its ſigns, which 
new quantity when the ſaid quantity is fo an- 
nexed, is the remainder required, which will 
admit of no Contraction, becauſe the quantities 


; are unlike. Example. 
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Example 12. 


Let it be required to ſubtract 3ab 244 from 
7bc-\-6cd, the quantity given to be ſubtracted 
is 3ab- 24a which annexed to the other gi ven 
quantity, changing its ſigns, will give 7c 
zb 24a, Which is the remainder required. See 
the following work. . 5 

From be G 
| Subtract 34ab C24 


Remainder 7bc- 6cd—3ab—2aa 
— — — 9811992 


' 


More Examples of ſubtraction in Compound Alge — 


 braick Integers. 
From 344. 2bc - i $&rd—3adc 
Subtract 22. Abc —2rd—gcd 


P 


— . A —ů— a - 


| Remain.34aa+2bc--244--4bc | 8rd-3dc=\-2rdd-9d 


— ñ 2. — — —— —— 


Rem 5 DES 72 
| Laa 1 be lord 6dc 
cont. 99 8 


— 


2 — — 


42 


From Gace g= be 
Subtract ace 4-5 be 


—ä—ä8—p . — 


Remain. Gce- zcdbe—dace- Fed 5be 


——— 


— 


mae 


Rem I ___ 1 3 
cont. T 2ace-i-qcdd-5be | 7 L 
From 
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From 3aa—2bc+54b 
SubtraX 2z2aa—2be—ab 


— 


— — — 0 


Remain. 344 :bc-\-$gab—2aa-2bc-\-ab 


7 


— —— 


Rem. aa) Gab 
COnt. 


— 


— — — OB — 


From 847 -3bc—3d 304-54 
Subtract 5a ä 2 ab —2C 


— — —— — — 


Remain. 82. .- 3bc—34—54< | 30-5 2b 3c 


— g Tw —¾- 


— —— — 5 —— — — 


Rem. 0 
— 343034 


Lf % 


As in Natural Arithmetick, the remainder and 
the ſum ſubtracted being added together wilt be 
equal to the number from which t he ſubtraction is 
made; ſo is it likewiſe in Algebraical Arith- 
metick, for if you add the remaining Quan- 
tity to the quantity ſubtracted, the ſum will be 
equal to the quantity out of which the ſubtra- 
ction is made. As in the firſt Example of this 


you add 3a, the ſum will be Fa 34 = 8; And 
in the twelfth Example, where it is required to 
ſubtract 3ab-)-2 aa from 7bc-|-6cd;, the remain- 
der is found to be 7bc-| GC gab 224, to which 
if you add the number ſubtracted, ' vir. 34b+4- 
2aa, the ſum will be 7bc-| 6cd equal to the gi- 
ven quantity out of which ſubtraction is made, 
for 1ab-}-1aa being added to—3ab—-224 they de- 
| | 5 ſtroy 
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ſtray each other, becauſe their ſigns are unlike, 
and this may ſerve for a ſufficient (and indeed 
the only) proof of the work. - 


3 
2 
As 


1 
* 3 


CHAP. IV. 


Multiplication in Algebraick 
Integers. 
l. IN Multiplication of Algebraical Quantities, 


there are always two quantities given, to 
find out a third. 4 


II. The two quantities given are called the 
Factors, and the third quantity invented, or found 
by the ſaid Factors, is called the Product, Fact, or 
Rectangle. ad 55 


III. When the given Factors are ſingle quan- 
tities alike, or unlike, if they have not natural 
numbers prefixed to them, the fact is diſcover- 
ed at firſt ſight, and is performed by. joyning 
both the quantities together in one, without 
any Character between them, like letters in a 
word. 28 ; | 

But ſpecial regard muſt be had to the ſigns of 
the given quantities, in all kinds of Multipli 

1 cation, 
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cation, whether by ſimple or Compound Quan- 
tities, and whether with, or without numbers 
prefixed to them: the nature of the product 
wholly depending thereupon,” viz. If the ſigns 
of the-quantities--to be multiplied together be 
alike,-that is both-Hor both—, then the fign 
of the prodhct or fact will be-, but if ey de 
| e the one, and the other 
„then the ſign of the product will be—, as 
your will . A. 175 ſeveral enn pte, follow 
1 3901.04 3: E hafs 
8 lar 10 hst is the Produt of 4 walk. 
plyed by 6 70 Fucit a 

Here becauſe both the Fagares are 0 ned with 
, therefore the ſign bf the product is | 

In like manner, if the given Factors had * 5 13 
- and —b the product would have been (ab or 
ta) the ſame as before, becauſe the ſigns of _ 
Factors are both alike, viz. both—. 

But if the given Factors had been-|-a a. 
or. —# and ++ then' the product or fact would 
have been ba or ab, becauſe the ſigns of the Fa- 
ctors are unlike, wiz. the one: and the 2 1 
Obſer ve the Eke! in all caſes whatſoever. ee 

b 2. What Is 255 proüber of abe nul 
tiplyed by ca? Facit abced or- abcead. a Vn 

And if you had been to multiply — ako by—cd; | 
the product would have been the ſame, vir. abced, 
or- AC. 

But if the Fadbra had been—tc by-licd;: or 
abe by cd, then the Fact would have been 


TY becauſe the fins of the Faches, are un- 
ike. 3 5 1 v7: 4 WW. $3.5 IT EF 


” | More 


294 Multiplication is Chap. 4. 
2 Examples of the like n 


Multi plycand ab — AC | — 
Multiplyar +-|-ade De TR of 


| — — — ths; 3 1 1 
The Product -|-aabde | -þaacc | —=aaactf 


. 32 | : - b 


IV. When the Quantities given to be Pos. 
Red are Single, or Simple Quantities, (whether 


alike,or ualike)having natural numbers prefixed to 
them, then in ſuch caſes let the natural numbers be 
multiplyed together, and to their product annex 
the product of the given Algebraical Quantities, 
they being multiplyed together as in the laſt 
Rule, ſo ſhall this new quantity found be the 


product required. As in the following Ex- 


amples. 


Example 1. Let it be required to multiply 34 
by 94. ä 1 6 g Fas 
Firſt, I multiply the numbers prefixed to both 


quantities, the one by the other, viz. 9 by 3, 


and their product is 29, to which I annex the 
Letters contained in both quantities, viz. aa, and 


they make 2744, which is the product, or Fact 


required. 


; 1 2asb for the product required. 


Example >, 


FFuantities given, viz. as and 6, and they 


Ip 
5 


4 a 
11 FE 
2 - 


* 
- 


Chap 4. \\ Algetreical Integers. 195 
2 En 1 72 3. What vicar; Product ae. 
1 Yom G + 46 3507 e mi! 28 ! 
Here rst 1 multiply; the given numbers p pre- 

fixed, viz. 3 and 5, and they produce 15, to 
which I annex t the Letter in both the quantities, 
viz. abc and cd, and they make 1 5abccd, to which 
Tprefix'the fign-\-;:hecauſe the ſigns of the given 
quantities were both alike, wary then will 


1 W or fad mT Sen 


. 


 Firlopple 4. What is. the product len mul - 
tipiy by-—3cd? 2115 
Firſt, multiply es rlimbers, pn Vit 6 
and 3, and the product is 18, to which L annex 
the Letters in both the given quantities, a> and 
cad, and it makes 18 alla, to which Y prefix the 
ſſen -A becauſe the ſigns of the Factors Were un- 
like, via, the one, and the Gy and then 
the product winbe-1 8e FE 

More be of the lite Nature. 
Multiplicand Bf -| 486e 5 | 1500 
Maltiplyar | 1 9 of 3 f 

FR | — —— „ 


bod 43s FI | e } * — 


eee E531 
*E 144 wits: $1 . 


v. When 8 quantities a are to be mul- 
tiplyed, the operation ( in effect) is the ſame 
with multiplication of Simple Quantities deli- 
vered in the foregoing Rules, for you are to 
multiply every particular quantity in the multi- 
plicand by each particular quantity in the multi- 
plyar, (not regarding whether you begin the 
work at the right hand or the left) and then 


ag let the ſeveral products be joyned together ac- 
N X 2 


cording 


. 


2 496 ode Nultiplicimi in Ohap. 4. 


cordiiig to the Rules of the Algebraical Addition, 
and that ſum will be the product required. The 

— following Examples wil make the Rule plain. 

03-231 8575010 Jr bas ? bus * e *þ 


4 1408 * 
4 * 7 * ol : 1 ? 
l 1 o 198 1 8 * 1 5 3 * ; 
IL JABUD 9 113450 Example. I Ken 1 hot 
- % 2 r a F 
4 (NEFF $3 5%." + 


> 
% 
7 
7 


318 04 ner ABI Join DL: 32 1D; U a4 
Ah firſt place Tet ĩt be required to multiply 
a Compound quantity by a! ſimple, (viz.) ab-|-d 
by « And in order thereto, Firſt, I multiply - 
into 4b, and the product is aab, and then into 
4, aud it produceth 4d, ſo. is. aab ad the pro. 
dui required, each member of the- product be- 
> ing-affirmative, becauſe all parts of the Factors 
were Affirmative.” 1 550 1e $7 Paß e bo; 
ban u eoiinsup ftovig 93 Hod ni 297. go; 
Falle 2. Let it be required to multiply 
Multiply an- A a. fab by b. The 


« 1 


K 


£15113 bash y- o 9113 brig Product - of aa by is 


L 
1 


929 9 


product Ab- Eall-be of ab by b is f abb, and 
r the product ofi=e by 5 
» ig, all y hich patti- 
cular products being joyned, and one Compound 
quantity compoſed" thereof, it wilt give ab- 
abb be for the produd required. See the work 


in the margent. 


— HA aab, and the product 


7 "4 
eam. 4 = * 1 rte ö 
#315 PO! \ 4 ITE 171 N | 
_ 8 © - 1 * 1 * 1 be 
9 8 „ * 1 9 . 87 7 11 EF © ” 4 = 14 4 + . Es o 
$4351 SEL 4 N 14 i, ; E } : Wo EY Þ bes #3 


£8 1 i 0 4 5 
50 251300 MITT 


11729 
4 — 4 « > 4 + 144 T3 
+ * 2 5 r 7 * 4 i 7 5 "WE 7 « * 
" 1 £ hs yy þ a \ £ 4 TN. "0 17 . 1 8 14 5 ö 
} þ tf 4 +> 110 3 . % 6 9 Ka? : : * ; * Exampis 
. 7 7 y 
x „„ 
« SS 5 2 a K 
9 2 of 


* .* * 
: 3 1 2 + £4» : 7 < 1 pu j4 
ont S907 fil \ 10 TRAPPTTRO Yo 
Ly 4 as 1 r — 
4 4 41 2 i? ſ : 21 i 4 
4 » T7. 1 ; 
| 1148 j 
£30011 . H 12 
% 
, EF Go * " * 
Ss 190. Ef 
r — 
75 — 1 
> 1 \ Sf 


AO om 


pi 
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Example 3. Let it be required to multiply the 


Compound > rrp 10 oy; the API: 


One my (Of e + 2901180p 


« £ ' "+ Sa i er. * . ; . " 
CA TEY v2 * N. n n n 
"30 4 * 3 — 2 8 44 4 4 12 2 


; ; 1 1 : . m 
werd Df 5 s yem u 


product acc A 


— — — 


— — — — 


Firſt, Maltiply each member of the multipli- 
cand by c, and the product is acc-Þcdg, then 
multiply each member of the multiplicand by d, 
and the product is acd- dd, which two products 
being joyned together by the Rule of Algebrai- 
cal Addition, the ſum is acc-|-edg--acd-|-dde, 
which is the product ene, as e by the 
operation. - If 2 

Example 4. Whatis the produtto 42 0 -be m- 
riphyed by da ab 185 U 85 


| Nane ga | & l. 
A #745 - . | dai -ab i | 
"dare tne; (I 
| Lud. able 1 15 GY 


Product S 3 oil x 


77 BY 4 CLELL 4 © $a 1 42 
A101] e —— — — — 
8 „ 


B: (195 77 


Firſt. * the, Miliplicand 4 57 FF | 
(the firſt member of the :azlciplyar) and- it Pro- 
duceth diau-rdabc, then multipiy the ſaid Manlti- 


+ # 474 Þ 4 3 pl, 47 | 


1 


299 2 ax) Chap. 4. | 


plicand/by+iah (the ſecond: . of the mul⸗-⸗ 
tiplyar rand it produceth - aqdþ-+abbd , which 
two quantities being joyned together give 
ddaa++dabc—aadb—abbc for the product aer 
As you may ſee in che N - viqniut 


Example C What. is the e product of a -b e 
2 by abou? 2; 


5 


Multiply 4 6 
| by  whjploror ik on Pubo 
— .. — — — — 
aa ab ac 4 
lum 3 r VI 
B13 wth tn bl Rs: oe a 


1 Pr 5 1 —.— —.— W 


8 
* * 


W wa 2 mt alf: , nolibbA 1 

Türk, e e member of che "Mattipli: f 
cand by a (the firſt member of the multiplyar) 
and itproduceth 44. A. uc, then n each 
ſaid member in the multiplicand by (the ſe- 
cond member of the multiplyar) and it produ- 
ceth ab-|-b—bc, then multiply each member of 
the ſaid multiplicand by (the third and laſt 
member of the multiplyar) and-the product is 
—c—bc-+ cc ;, which ſaid three products being 
joyned together according to the Rules of Alge- 
braical Addition, will- give aa-|-24b—2 ac-|-5>—2bc 
ec which is the Square af ge ur product 
required, as appears by łhe- Whole operation. 

And if there are natural numbers prefixed to 
any of the Compound: Quantities,|the:dperation 
will noß be different from the foregoing Exam 
Pen of this R e, 8 had to eee ) 

ule 


— 
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Rule of this Chapter, as will appear by the fol- 
lowing Example. 


Example 6. What is the product of N 26 
A by 80 


19 | Multiplycand 36-]-2c 
Vos „ Muigipiyer 4b— 3C 


-|-1 2bb-|- 8bc 
| | gc cc 


4 32 - — _ 
: Product 120 — lc Cc e 


— HO — — — 


Firſt, By the fourth rule multiply each mem- 
ber of (35-426 the multiplicand by 44, and the 
product is 12 8e; then multiply the ſaid mul- 
tiplicand by—3c, and the product is—gbc—6ce, 
which being added to 1256. -8be, the ſum will be 
1 2bb—bc—6ce which is the product required. 

Example 7. What 1 2 s the — of Wt -26—8 
multiplyed by 22— 55 


Multiply 22— Ng" 
by 2a—5 
— CA — oe ernment, Crnnnem—e—___ 
444-|-44ae—164 
—1 o lo 40 
3 — 


rroduct aa 4261 oe 40 


— KK 


2E36ꝙdeÄ.. — — —ö—8ꝛ — 


1 


Firſt, 24-42e—8 being multiplyed by 2, Ero. 


duceth 444:}-4ae—16a, for 2ax24=44a and 
OT OR X 4 24%2e = 4ae 


300 Ma cation: In Chab. 4. 
ZA 4a and 2 85 which is mark- 
ed with —, becauſe the ns of the Fagors are 
unlike, via. — 8 und- 2. Secondly 24 H2e—8 
being multip ved dy V 51 Prod eth. oe 
—|-40 ; for — e and I 2e 
==—I0e, aud - I 8 40, o hick quanti- 
ties being joy ned together by: The; Rules of Alge- 
braical Addition will give 4a4-|-448-=264—10e 
—-40 which is on product required. See the work. 55 
More Examples; in & Multiplication of Compound Alge- 


1  -braical Integers. 
Multiplicand WW | 3cd-|-3b—6 


S aged 86. 56 21 
Produdt ——.— 6be 4 * —.—5 
At 11 4 is 8 
$17 Das 54 vd WH 44 10 10d 
. aid 2 23 8 2 1 21 But, MC) x 
ive mm} 201 = Sr —— — 1 
boni a r, 1 50 8 
1 E 5 J ls bende * UN". 
| 3 — öä e i 


Product | Gaabb- * bbacd —bbedd 


Ae — —.— — 


Mult. 3 -L 16 a 56 
Muir. 4464 nt —— 2d. | 
| Een OY OO EO MOL A 
ee a 

Of | ==1 Laier Hub ond 
— ee 5 


G conn rr oa 


product. de path 12 gee 38 06 + Sees =# ul '# 


nt lr erer E. KN: 7 
cut ; þ X 9385 Makipticand 


——— „„ 
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| 63t 507 yo" 
Multiplicand 3ab- TAC -22 1 
e daher 3 | 
35S; R ie 


bw | C2A"F 2 7+ 
37 8 129011 


# 4 
1 


11 4 "IT 


bee dee 


5193 201 10 500 ee 5 
_ T0O1t 2-810; Bach ac 246, obs 15 


* BUD 19 Le: 7 

Prodatt 0. afl See . e. e Th 
1011 of 1] — — — — — — 2 : 
- 3 4 X * 
11 9 

117 f 1 } 2 07 5 137 Ti I 
11 1 / 481 1110 LJ TE&EPD: 7C; 

5 : | 

BY 3 
e ts 8 888 . 

* 1110 02 52 T % $9790. 21 1H nne 32 

%* 7 | "4, ; : 

14 4 N 1 I 


| Diviſion ion in Algebraic bergen, 


(OH4VAC] 111 | 


b. N. Phyit on Algbbriicat Gas in Biriton in 
"i emmon Arithmetick ) there are two 
uantivies\piven to find out a third; which 


quantity ſought is called the Quote, or Quo- 
tient and of the quantities given that which 
is to be divided, is called the dividend, and the 
quantity by which it is to be divided, is called 
the Diviſor. 

II. when it is required to divide one number 
or quantity by another, if you place the Divi- 
dend for the Numerator, and the Diviſor for 
the Denominaror of a Fraction, that Fraction 
ſo compoſed is equal to the Quotient that "owe 

ariſe 


392 Diviſion f Chap. 5. 
3 by the real Diviſion. of the one by the 
For if it were required to divide 4 by 5, the 
quotient would be 7, or if it were required to 
divide 12 by 7, the Ozotiene would be 1 3='5, 
The reaſon of which is the ground of the gene- 
ral part of Diviſion in Algebra; for when one 
quantity is to be divided by another, ſet the quan- 
tity that is Dividend for the Numerator of a 
Fraction,..and the quantity that is the Diviſor ſet 
for rhe Denominator. 5 
So if it were required to divide the quantity 5 
by the quantity a, I wapld place them thus, vi. 
— ſignifieth the Quotient of “ divided 
3 . 1 8 
In like manner if it were required to Divide 


abe by cd, the Quotient would be 2 And if 5ac 


were to be divided by 3d, the Quotient would be 
= And if cd were to be divided by 7, the 

The ſame is to be obſerved in Diviſion of 
Compound Algebraick Integers, for it it 
were required to divide a--b by Cc the Quo ent 
would be =2, and if 56 were to be divided by 
b $3 y 503 HSE» N / (5 3 
3. led, the Quotient would be <=. 


* 


b 


OO. #3 


FT # £1 

439734 4 x 18991 — 

zo 10 Himons d - 20: 
? Y * 5 (09 a '* 


7 f : » | 7 Py 
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8 1 E xamples of Djviſion according to the forego- 
Dividend 4 | 3 Ten 
Diviſor fs - 156 Oh ab c 


Cd 1 Zire . Zaas- 0 
tient — — - 
5 


4 * * 3 6 8 8 n 


_ e ee 
Divifor 3& ; | %, 3. 


41. 


0 
* 


3 


— — — — — 


. n 


| - Quotient - A — —— — 224 
„an n l gets 13 2 | 


II. When in any quotient that is expreſſed 
according to the foregoing rule, there are the 
ſame Letter or Letters repeated in every. part or 
member of the Numerator and Denominator, 
you may cancel ſuch Letter or Letters, but be 
ſure that what you cancel in one part, to cancel 
the very lame in all the reſt. So ſhall this new 
Quantity be a tie quotient, equivalent to what 
it was before the {aid Letters were cancelled. 


Example. What is the Quotient of 44 di- 
vided by ? Acc5rding to the foregoing 
Rule the Quotient is = but becauſe the Letter 
b is found both in the Numerator and in the 
Denominator, therefore cancel “ in both of 


304 _ Diviſion of Chap. 5. 
for and ou you will find the cee to be 4 


<a ut it be Nc to divide 5 
by acd, the Quotient is 22 and becauſe the 


letter 4 is found in every member of the Nu- 
merator and Denominator, caſt it out of every 


one, d then you will have 25 A for the Quo- 


tient. 
Likewiſe if you were to divide * 
by ahd. abf the Quotient you would find to be 


ea which being contracted by cancel. 
ling ab in each member of the Numerator and 


Denominator, there will be ound PE "for 


the Quotient, S 7 
And bb--b being to be ind: by 1 the 
Quotient will be 325 and by cancelling bin every 


part, there will — 5E for the Quotient ab- 


breviated, for 5 f and by cpneellng 6, b in 


z” 


every part, there will be brand Wrap . 


Ihe ſame is to be obſeryedd whether pet 
ſigns be} or-; fo if it 15 required to divide 
abe che „ p by bie bee the "Quotient, will be 
e f : And becauſe le! 18 found in. each; quan- 
tity, cancel it, and the Quotient "colltrited; 


PULP 


| or abbreviated" will- be found to be e 85 W 21 


: $ * x * — 4 3 N 4 1 5 1 my 
_ "Y * ; 4 4 * LE, 3 N * 4 * 4 £3 42 's ©" k bs Km. _ 
| La £4 by 
ot 503. 07 0 5 4 TH DS UAV 
- "*” ws th; 11 $3 wi # 2 5 _ 4 105 0 40 3 © 12 Q 4 
89 
: + TAX 14 bt 01 
„A: ai bas 1018 π⁹œ7 ma dn at food bo 21 


e 


4 
1909082 910 rid: 10s 


Chaps: Algebraical Integers. 303 


& 3] 1690 Pn | 3% 12 a * * 20 ; 6 5 1 
More Examples of Contractions or Abbreviations in 
Diviſion of Algebraic Integers according” to the 
|  foregoin Rule. 11 OF es . n -YOT$1 [612 


7 > 4 ,- 
* 


Dividend 44a 450 ad- al- H | bedy-erd 
d. Pe 8 ik 15:0 i 


* 


4 | * 
* * - 4 


aaa | ad—ak-|-a bed-l- rd : 
Quotient?! _— 


of BIT ee 9028 - 1þ.d cgdenoomd 


„ „ Quctient 7 l g= ein 
contracted s N # 


* 
L Tri 7 * © . Sx Pp 12; 4 14 * E - 
1 #: 4+3 2 1 Þ; { 4- "SS ? 3 £ $2953 92 N 1 2 ry 
. F 3 rr _ —_ 
= k 1 8 Py 


IV. If when it is required to divide a Simple 
or Compound Algebraick Quantity by a Simple 
Quantity, there be prefixed to every member a 
number, or numbers, that may be divided by 
any other number without any remainder, then 
inſtead of the given prefixed numbers prefix the 
Quotient of each of the ſaid numbers divided 
by the ſaid Common meaſurer, not neglecting to 
cancel any letter that may be found in each 
part of the Numerator and Denominator, ac- 
cording. to the foregoing third Rule. As for 
Example. bo 155 
Divide 16b: by 46d. Here according to 
the foregoing Rule, the Quotient is e, but 
becauſe the prefixed numbers 16 and 4 win 
admit of 4. fora common meaſure, * therefore 
I divide them both by 4, and the Quotients 
are 4 and 1, which I prefix to the. given 
Quantities inſtead of 16 and 4, and then the 

eg 125; at e755] gpiatute>7 ods I A 


(or 


= F * * „ 
? 
* 1 


Quotient will bet 4.0 © and becauſe be 


is contained both iche Na and, the De- 
nominator, cancel it, ſo have yon e de for 
the Quotient required. 


Moreover 1 Fabe- 1582 being gives to be Gibid- 
ed by 3b9, the 3 will be found * be 


Fac . 
For, [ firſt diſcover that the 1 numbers 175 
12 and 3, have 3 for their common meaſure, by 


which they being ſeverally divided, give 5, 4, 
and 1, which being prefix ed to the 'Gaid Quan- 


tities after b, (Which is found in every quantity 
is cancelled) there will be 2 - for the true 


+0 
Quotient en 


79 11 


Ms ore Expt es of 2 orerathion in ben mT eder 
Aa to the wo to Ruler. PRO Y; 


Divide 955 1 * , 3240 

by 4b | 164 ] 12am d 
8. 8d | Te 
„„ -. 


Quotient — 
5 3108; [1 1608 4 Tot: 

— — —— IP 
dem | 2. a 8 1 pe 
coutracted 8 1 34 53 


— —— —— 


— . 


v. When in Compound quantities one or more 
letter or letters is repeated in every member, 


then will the remaining letters in each quantity 
evenly 
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evenly divide the faid Compound quantity with 
out any remainder, and the quotient will be the 
Letter or letters repeated in each number as 
aforefaid. As for Example. 1 | 
1. What is the Quotient of bac divided by 
be! Here it is evident that the quotient will 
be 43 for proof whereof take the diviſor b-+c, 
| and multiply by the quotient 4, according to 
the fifth rule of the fourth Chap. and the pro- 
duct will be bc equal to the dividend. © 
2. Likewiſe if it were required to divide 
bad cad by bc, the quotient will be found to 
bead. _ e „ 

3. Alfo by the ſame reaſon if you divide 246 
24cd—2a4b by b—cd— ab, the quotient will be 
24, and if you divide the ſame dividend by 26 :? 
2c4——2ab the quotient will be 2. | 


More Examples of the bike nature. 
Dividend 6ab-|-2ad: | Abe TZ cc 
Dividend 66-24 4b 4-34 —1 


4 + * 


——— ——ͤ—e —— —jäü4—ä —— 


The reaſon why —1 is the laſt number of the 
laſt example is, becauſe—c,or—1c is the laft 
number of the dividend, for according to the 
thirteenth Rule of the firſt Chapter, when a 
quantity hath no number prefixed to it; it's. 
ſuppoſed to have the numher 1 before it. £ 
And here note, that as in Multiplication -of 
Algebraick Integers-| by -, and — by produ- 

\ ceth , and-+by = produceth—, fo in Divi- 
fion, if you divide E by +, or— by - , the 
ga 


38 Diviſſon o Chap. 5. 
ſign, of the Quote will be +, but if you divide 


Aby er = by—+, the fign of the Quote will 
be — 50 if 34) be divided by. 34, the Ouote will 
be b, or-. l, and if — 3a be divided by +34; the, 
Quote will be- b, for if you multiply 34 by /-, 
the product will be — 344 hy the third Rule of 
the fourth Chapter foregoing, Alſo if you divide 
34 by 34 or 34 by 3a, the Quotient 
will ber-, for 3 being multiplyed by 7, 
produceth -—345, and —34 heing mutiplyed by 
—b, produceth-j-346. BY 2,14 i 

VI. From a due conſideration of the manner 
of operating, the Examples f the laſt: Rule, a 
way may be diſcovered | to divide a, compound 
Quantity by a Simple, or Compound, Quantity, 
and to find out the true Quotient when it like- 
wiſe will be a Compound Quantity, the practice 
of which will be made plain, by the following 
Examples. „ Po | 

Example 1. Let it be required to divide bag ca, 
by 4. Having placed the Dividend and Diviſor 
as is uſual in vulgar Arithmetick, and as you ſee 
in the following operation. „ 


a) ba- ca (bbc 
77 —— 


_—__— 


Lene 
LS £5 £426 LEES. 


# 4% $ 
144 


Then do I ſeek how often 4 is contained in ba 
(the 6rſt member of the Dividend) and the an- 
5 Lei. ſwer 


\ 
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ſwer is b times, therefore I put b in the Quo- 
tient, and thereby I multiply (2) the Diviſor 
and the product is ba, which muſt be ſubtracted 
from ba in the Dividend, and therefore I change 
its ſign into —b# by the firſt Rule of the third 
Chapter, and there remaineth o, then do I 
bring down -}-ca the next member of the Di- 


vidend, and divide it by 4. and the Quotient is 


-|-c, by which I again multiply (a) the Diviſor, 
and the product is ca, which ſubtracted from 
cathere remaineth o, and ſo the work of Di- 
vilion is ended, and 1 find the Cuotient of 
ba-\-ca divided by à to be be, for proof where- 
of if you multiply e by 2( the Diviſor )the 
Arte will be ba- ca equal to the given Divi- 
müll! 2: e Rind ©29 


"Example 2. Let it be required to divide 


ba--ce-j-be-l-ce by ble 
_ Having diſpoſed of the Dividend and Diviſor 
in order to the work with a crooked line behind 
which to place the Quotient, as in Common 


Arithmetick ; then firſt I ſeek how often b (the 


firſt member of the Diviſor) is contained in ba, 
(the firſt member of the Dividend) and there ari- 
ſeth 4, which I put in the quotient, and there- 
by mutiply each member of the Divilor , viz. 
b-1-c, and the product is ba ea, which place un- 
der the two firſt quantities of the dividend to- 


wards the left hand, v:z. under ba- be, and by 


the firſt Rule of the ſecond Chapter ſubtract 
it therefore, ſo will the remainder be o; to 
which | bring down the remaining part of the 


dividend, viz be-j-ce and divide be by e, and 


there ariſeth in the quotient e, by which I multi- 


ply the whole Diviſor Ae, and the Product is 


be ce , which ſubtracted from the Divi- 
N | 17; “ 
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dend be-l-ce, the Remainder is o. See the whole 
work as followeth. 1 


| LO Quotient 
5c) ba- f ca be- gce (age 


a- ca 


my, | obe Ace 
| be-\-ce 


So that the Quotient is 2 He, now to prove 
the work, multiply the Diviſor be by the 
Quotient (a-\-e) according to the fifth Rule of 
the fourth Chapter, and the Product you will find 
to be ba- ca- be ce Which is equal to the given 
Dividend; and therefore I conclude the operation 
to be truly performed. | 


Example 3. In like manner, if you divide 
. ba-Hbd-+ca-d—ae—de by a- d, the Quotient 

will be found to be be according to the fol- 
lowing work. | 


Quotient 
4-j-d) ha- bd- ca- H ed- ae - de ( b-j-c—e 
n 491 
O Orea fed 
—+ca-red 
0 | Garde * 
ae - 


"ta oF. 


* 
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The ad of the laſt Example explained. | 


In the foregoing Example, firſt I divide ba (the 
firſt member of the Dividend) by a the firſt quan- 
tity or member of the Diviſor, and there ariſeth 
a in the Quotient, which is u, (becauſe the 
ſigns of the Dividend and Diuiſor are -|-) and 
thereby I multiply the Diviſor a- Hd. and the Pro- 
duct is ba- bd, which I place under the two firſt 
members of the Dividend as you ſee in the work, 
and ſuhtract it therefrom, and the remainder is 
o, to which I bring down the two next quantities, 
vid. ca- d. . e 

Then do I divide ca by , and there ariſeth 
in the Quotient c, becauſe the Dividend and Di- 
viſor are both ſigned -|-, ) by which I multiply the 
ſaid Diviſor, and the product ist ca-|-cd which I 
place under the Dividend, and ſubtract it therefrom, 
and there remaineth o, to which I annex the two 
next and laſt members of the Dividend. vix. 
—ae—de; and divide —ae by a, and the Quo- 
tient is —e,; ( becauſe the ſigns of the Divideng 
and Diviſer. are different, viz. the one, and 
the other i and» thereby I multiply the whole 
Diviſer, and the Product is ae de, which ſub- 
trated from (-e de) the Dividend, the re- 
mander is o, and ſo the work is finiſhed, and 
the Quotient ariſing by this Diviſion is 6 c—e,, 
as you may prove at your leiſure. 5 

If the quantities or members of the Dividend 
of the foregoing Example are not placed in the. 
ſame order that is there expreſſed, the effect of 
the operation will be the ſame, as you may ſee 
by the following work... 


g e oo 


2 
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Diviſor Dividend _ Quoti ent 


1 


Leid 


— : 


be + a- ae UA ca- de (be * 


ca- 4e 
cc 
Lade 
* 1 7 | — 4 


—_— | 


Firſt, I divide 52 by 4, and the Quote is 6, 
by which! multiply the Diviſor (ad) and the 
product is bi which I ſubtract from ba ca 
and the remainder is (by the Rule of the third 
 ChapterVbace+—ba—bd which being contracted 
by the Rules of Addition is ca bd, ( for +ba and 
b expunge each other.) then to this remain- 
der do I bring down the two next quantities of 
the Dividend, viz. —ae+bd which being annexed 
to the ſaid remainderca—bd it then (makes for a 
new dividual) ca —bd—ce+bd, but - and +64 
deſtroy each other, and therefore the dividual 
contracted is ca —ce, which Idivide by a-+d as 
before, and the Quotient 15-e, by which I multi- 
ply the Diviſor, and the Produ#t is c. ed, which 
being ſubtract ed from the ſaid dividual ca—ae, 
the remainder is ca e ca—ed which being con- 
tracted, is e cd, to which I joyn the two 
next quantities in the Dividend, viz. — d- e, 
and it makes ( ze—cd-Fad—ge )J=—ae—de (for 
—cd and I rd deſtroy each other for a new di- 
vidual, which I divide by the ſaid Diviſor'a-l-4, 
and the Quote is —e, by which 1 multiply the 2 

* 0. viſor 
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viſor, and the Proluct is —ae—de, which ſubtra- 
cted from — e -e the dividual ) the remain- 
der is —ae— de- Cae- de , and ſo the work is fi- 
niſhed, and I find the Quotient to be be -e as 
before. ane 

But here note by the way that it doth not 
always fall out that you are to divide 
the firſt member of the dividual by Note. 
the firſt of the Diviſor, but by ſome 
other member which you can diſcover will do the 
Work without making a Fraction. As in the 
following Example. | 


Example 4. Let it be required to divide aa—ce 
by a he? N 

Firſt, I divide as by a, and there ariſeth in 
the Quotient 2, by which I multiply the Diviſor 
4 ge, and the Product is aa-}-ae, which ſubtra- 
cted from the Dividend (aue) the remainder is 
 —ee—ae for a dividual, aud then do I not ſeek 
how often 2 is contained in ee, for then the an- 
ſwer would be a Fraction, but I divide ee by its 
correſpondend Divi ſor I e, and there afHeth —e, 
to be written in the orient next after a, 
but not ge, becauſe divided by + quotes —. 
Then | multiply the whole Diviſor ae by —e. 
and the product is —ae—ce, which ſubtracted . 
from the ſaid dividual — ee. e, the remainder is 
o, ſois the work ended, and I find the Quotient 
to be a—e. See operation. 5 8 


314 of | Chap. 5. 
9 44 ec (a—- 2 


aa ae 


— 


0 0) 


Example 95 If it were required to divide aaa 
4 Fb b aa- bd by the Quotient would 
be found to be oth, b, as appears by the work. 


a bd) aaa 2 50 (446 


aaa 


A ors 0111] \ 0-F-bae--bbd | 
Sad aid -» See 
GS 1 O O 


Example 6, If — 
be divided by 4b the Quote will be a0 bd, 
as by. the operatian. 


| «+ ) a fl 4 f OE bbb4bbd CAA bd 
Alaaf baa ; 
of e ene 
—abb—bbb 
—+abd 4bba 
Taba bbd 


1 


0 o 


Example 
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Example 7. Let it be required to divide 
1 84btcÞ-gbbee-24bee-h-2.4abc-|-16ce by zöc- Ac, 
the quotient will be found to be 6ab+3bc-}-4c. 
See the following operation. 4 


Diviſor Dividend | Quotient 
| 3be-+46 ) 18abbe—+9bbee—+24bee—+248be+16ce (G- Hz, 
| 1 8@bbc-+24bcc 


3 


p ' +9bber+2 4bce 
—+gbbee=+12 bc 


„ 


—+12bcc—+16cc 
o —+120CC-+16CC 


—— mt Rats an ro ar 


Oo 0 


When Algebraical Diviſion according to the 
Rules before delivered, will not exactly per- 
form the work without any remainder, then 
you may place the Dividend and Diviſor Fra- 
ction-wiſe, which is indeed the moſt general 
practice amongſt Algebriſts; or elſe proceed 
in Diviſion as far as you can by the pre- 
ceeding method; and then place the remainder 
for a Numerator over the Diviſor, as in the 
following Example, where aa—bb-ac is divided 


by a-+b, and the quotient is a—b— Ahn the re- 
mainder being-|-ac. E | 
a-j-b) aa—bb-\-ac ( a—b=3 
aa Eb | 
—bb—ab ac 
—ba—bb | 


— — 


0 o. 
4 CH AP. 
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CH AP. VE. 


The Doctrine Of ee 
Fractions. And Fr, 


Of Reduttint 


I. LIE that intends a confiderable proficiency 

| in this myſterious Art, miſt be very. 
well acquainted with the Doctrine of Vulgar Fra- 
ctions, a mean knowledge therein not being ſuf- 
ficient for all operations whatſcever in Alge 
braick Fractions have their dependence thereup- 
on, being wrought in every reſp as vulgar Fra- 
tions, they are by*the help of the Rules contained 
in the ſeveral Chapters foregoing, and there are 
very few queſtions. ſolved ' Algebraically., but 
what have one or more Fractions concerned in 
its operation. 5 ; 


* 


S 
To reduce Factions having anequal Denni 


3 inazors 
to Fractions of the ſame value 9 277 


on 8 , 


II. When you. would reduce algebraical Fra- 
tions to a common Deneminator, multiply the 
Numerator of the firſt Fraction into the Deno- 
minator or denominators of the reſt, ſo ſhrll the 
Product be a Numerator equal to the ge 

TY 0 
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of the firſt Fraction, likewiſe multiply the Nu- 
merators of the ſecond, third, &c. Fractions, in- 
to all the Denominators except its own, and 
the ſeveral products ſhall be ſo many new Nume- 
rators; then multiply all the Denominators con- 
tinually, fo ſnall the product be a common De- 
nominator to all the Numerators found out as 
»bprift i e n D ne 

Example, 1. Reduce _ and — to a common 
Denominator. Multiply the Numerator 4 (of 
the firſt Fraction ) into the Denominator (e) 
of the ſecond Fraction, and the product is ac, - 
for a Numerator - a, then multiply (4) the 
Numerator of the ſecond Fraction into () the 
Denominator of the firſt, and the product is ab, 
for a Numerator =, then multiply the Deno- 
minators together, 7g. 6 into c, and the pro- 
duct be is the Denominator common to both the 
Numerators, ſo will the 2 new Fractions be 


ac ba . ab 
— and — for — = — and — = —. 
FEE oo . 
7 pans 
© 4 „ 
Example 2. What Fractions are , — and 
| 3 i s 24 
having an equal or common Denominator ? 
aad, bed cc x 
Facit -— and —;" for a , — the 
cad cal 44 | : 


Numerator «, and bxc:z4=bcd= the Numerator 
b, and cxexa=cca= the Numerator, and 
cx cad which is the common Denomi- 
nator. | | | e 


To 
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To reduce an Algebraical Fraction to its / oweſt 
| Terms equivalent. 


III. When in the Numerator and Denomi- 
nator of an Algebraical Fraction, the ſame let- 
ter or letters is contained, then cancel the ſame 
in both and if there be any numbers prefixt, 
if you can diſcover any number that will divide 
them both without any remainder, then prefix 
thoſe quotients inſtead of the numbers prefixed 
before; ſo ſhall this new Fraction be of the 
ſame value > the Fraction propoſed. | 

d by cancelling c6 

So will = be reduced to z in the Numera- 

tor and Dessins. 


aby n reduced to its loweſt 


terms will be + by cancelling 5d in every 


part, and dividing the prefixed numbers by 8. 
More ä follow. 


167654 ih 


v2 


| 
= e 205g — - 
2 4adc - 8 


— XP — — — n 
_— — — 


2ade ri —3e-t4b 


— — — 


E — 62 8 5 
e 7 


. 


Or if you can (in a Compound Algebraical 
Fraction ) diſcover a quantity that will divide 
the.Numerator and Denominator without any 
remainder, (according to the ſixth Rule of the 
* aun ) then ſhall the Quotients be a 

new 
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new Numerator and a new Denominator equal 
to the Fraction in its given Terms. As in the 
following Ex imples. 


 ba+ds 84+ e, 
. Der. 
4—24e-ee . 46 aana---bbbb 
abe aa- bb =aa--bb 


— 


To reduce an Integral quantity to an Algebraical | 
 Fratlion. | | 


IV. Multiply the given quantity by the in- 
tended Denominator, ſo ſhall the Product be the 

Numerator required. As in the following Ex- 
amples. | DS 

Let it be required to reduce the quantity 6 
to a Fraction, having ad for its Denominator. 
To do which I multiply the given quantity * by 
ad, and * product is the Numerator, viz. bad, 


| bab —=b 
{o ſhall — be the Fraction required, for — 


ad, ad 
Alſo if it were required to reduce the quantity 


e to a Fraction, whoſe Denominator ſhould be 


- | be—tce 
hn would be 
6-1 Gy. b b-+c 


V. If it be required to reduce a mixt quantity 
to a Fraction, multiply the Integral quantity by 
the Denominator of the Fractional Ps and 
joyn the product to the Numerator of the Fra- 
ctional part, ſo ſhall the ſum be the Numerator. 


As in Example. . 
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Reduce „N to: an improper Frattion Mole. 


the Integral part 4 party by the Denominator d, 
and the Produkt da- ab which being added to the 
numerator c, makes da- db tc for the numerator, 
to 3 ing d for a Denominator, it Sives 


; d Ab 
— e for the anſwer. 


4 
VI. When you are to expreſs an Algebraick 5 
teger Fraction-wiſe, without an Aſſigned Deno- 
minator, then make the given quantity the Nu- 
merator, and 1 the Denominator. 


ab cd 7 
50. will ab be — and cd will 1255 . and a 
| I 1 
a—+b | 


will be — c. 


Theſe things are ſo plain that they n need no 
farther explanation by examples. | 


CHAP. VII. 


Of. 4 Addition and Subtraction 
of Algebraical Fractions. 


T. * th a Mc 
1. * Tien. the Franions geh to „pe added 
together have an equal or common 


Denominator „add the Numerators together, 


and place their ſum for a Numerator over the 
com- 
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common Denominator, which new Fra&ion ſhalt 
be the ſum of the given Fractions, but if they 
have not a common Denominator, reduce them 


by the ſecond Rule of the ſi xth SO; and then 
proceed as hefore. 


Example . What i is the ſum of 7 75 ry | Fa- 


cit 1 25 the ſum of the ee Viz 4 


and ac 1s r which placed over the Denomi- 
nator b, gives * — for the ſum required. 


Example. 2. * alſo the ſum of 2 F and E will 
be abc · ag 


| Example J. f And the ſum of e Koa 


22.26 44 
will be found to Eg ** Ga „the um 


and 
of theNumerators | is oboe bene 
=44 1 
Example 4. What! is the ſum 1 — and — FF 


a 6 i c& 
ad ch 


facit — the given a FriAion being reduced to 
' bd 


a common Denominatov by ti by the ſecond Rule of the 


ad ib 
ſixth Chapter, are a and bote hm g 


4 - 
, 2 * FA; 17 


W 
POW 5. What i 18 the fun of EXCELLED and £7 


| es 4 
acd A. bb. 1fghe. | lente 


facit — — — 


ben 
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II. When it is required to gather mixed quan- 
ties into one ſum, then add the fractional parts 
together by the foregoing Rule, and likewiſe 
bring the Integers into one ſum, and the ſum of 
theſe two ſums will be the ſum required. LS 


Example, 
| . ab lb? 
What is the ſum of bb-]-— and cd 
The sum of the Fractions- | a 
being added by the forego- * 
ing Rule is 55 Ta > 
Io which ſum if you add 
the Integral parts of the „„ 
propounded mixed Quan-> bb-cdÞ mmm _—_ 
tities, the ſum required will c3 


be 


Subtraction of Algebraical Fractions. 


III. If the 2 given Fractions have not a com- 
mon Denominator, then reduce them to ſuch by 
the ſecond Rule of the ſixth Chapter, then (by the 
Rule of the third Chapter) ſubtract the Nu- 
merator of the Fraction to be ſubtracted from 
the Numerator of the other Fraction, and place 
the remainder for a Numerator over the com- 
mon Denominator, which new Fraction ſhall be 
the remainder ſought. As in the following Ex- 
| C 


ä 5 . 
If you would ſubtract — from — Take the 


| i 6, | 

Numerator ab from the Numerator be, and the 
remainder is bc—ab which being placed over the 
FF 7} Denomina 


666 
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Denominator e, it will give = for the re- 


e or difference ſought. 


Alſo let it be required to ſubtract 2 
2. TI 


ce 


The Difference of the Wy 
Numerators of the gene wo a 18 


Fractions is. 


from 


W hich remainder or difference 


being made a Numerator to the ( bc + 4c--6--a& 


common Denominator will giveC bc 
the difference ſought, which is 


And if it were required to ſubtract . — 


from 40H The given mixt quantities will c by 


the fifth Rule of the fixth Chapter ) be reduced 
to 2 and = at—+cd--be 
Cc 


Which will be redu- 
ced to theſe Fractions of — 
the ſame value, having and 
a common Denominator, — 
vir. | $4 


: Leigh if from the Nume , 
rator caae+abe you ſubtract 
the Numerator iren for the caae—+abe--cae-ced—ccb 


there will be given for the 8 
remainder ſought, vi. 


3 24 Mal Jriplication at Div fon * Chap. 0 
In like manner if from 4 it be requir dee 


ſubtract ich Firſt by the fourth Rule of the 
5. 


ſixth Chapter, reduce the quantity a to the i im- 


ab. -ac 


Proper Fractional Quantity bc. and therefrom 
a- 


ſubtract the Eixcn fraction — ſo will Jou have 
5 5 28 Fg 
ab--8c- @-c Bong 


the remainder ſought which i n 
H 


„ FRE 


CHAP. VIII. 


Al gebraical Fractions. 


| I. VV Hen it is requir ed to t two Al- 
gebraical Fractions the one by the other, 


the work is the ſame as in Vulgar Fractions, for 
if you multiply the Numerators of the given Fra- 
tions together, and likewiſe their Denominators 
together, and place their Reſpective Products for 
a new Numerator, and a new Denomunator, 1 that 
new Fractioa ſnall be the Product required. 


V. 


Exampl 7 


e and Diviſio jon 76 


% 
I 
n 
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roy f. What is the Product of = multi- 
2275 


piyed by mw facit for 8 © ad Fx 
is the Nomerator, ** exb=cb the Denominator. 


Era. 1 What is the Product of . 


multiplied by e Facit nave ; for packs 


zac I 2cda- gecd, which is the Numerator: 
Example 3. What! is the Product of 44-5 7 mul- 


ti iplyed by 8 1 facit 4c — — bi 


r 
| be Aube 
for * 1 9 —7 2 _ by the 
* 
— chr 
Rule of the ſixth Chapter, and — 
Wacb+ 8ccbb-+andd dd "Ab? 4 Fe 
= _ — — Which is the Produtt re- 
quired. 8 £ 
Example 4. What is the product of ab aht. 
| piyed b Facit' --—— ; for a= ai! 
25  @+b aab abb | | ; 
—.— which; is the e Produtt > required, 
15 1 127 


1 


II. If it ſo chance that vou have a Frafion to 
be multiplyed by an Integer that is equal to the 
Denominator of the n Bet take the Nu- 
meratox for the Froduct. „ bee 


| Example. What is the Produt of 2 eat 
being, multiplied by ae: > Facit ler 
2 The 
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The reaſon of which is plain, for tlie Numera- 

tor being multiplyed by the Integer, and the ſame 

Integer being put as a Denominator to the Pro- 

duct, the Quotient ariſing by the Diviſion of the 

Numerator by the ſaid Denominator, will he e- 

qual to the 1 amerator of the given Fraction; 
; £ 


1 
ſo hm a. 

: N 9210 | 
III. When it is required to divide one Alge- 
braical Fraction by another, if they have a com- 
mon Denomitator, cancel the Denominator, and 
divide the Numerator of the Dividend by that of 
- the Diviſor, ſo ſhall that Quote be the Quotient 


ſought. \.- | to 5 
1 ab bee 


. 
_ 


| 5 " a 
Quotient will be found to be for having 
Fa *es b<ey if f 4 5 bee c, ; 8 
caſt away the common Denominator 4, and di- 
vided (abc) the Numerator of the Dividend by 
(ec). the numerator of the Diviſor, the Quo- 


ET abc 1 
tient will be which is — by cancelling bc in the 
cc | Eo nk „ 


Numerator and Denominato . 
IV. When the given Algebraical Fractions 
have not a common denominator, then multiply 


the denominator of the diviſor into the Nume- 


_rator of the dividend; and the product is a new 
numerator; alſo multiply the numerator of the 
divifor into the denominator of the dividend, and 

the product is a new denominator ; Which new 
"Fraction. is the quotient. ſought, and this is a ge- 

neral Rule in all caſes whatſoever, and is the 
ſame: with diviſſon in Vulgar Fractions, only 
Keeping to the Algebraick Rules. Example 


So if it were required to divide — by — the 


00.231. 03 we - we wo 


. 


| TOC. 
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Example W hat! is the quotient 6614 being di- 
b 


ca c 


75 i 
vided h Facit 5 for cr, (the new 
Numerätetg) and rde (the new Denomina- 


246 
Likewiſe, if! it were required to divide , 


2bb 3aa—+4ab+bb 


by the Quotient would be for the 
a—+b 


| 2bbc 
numerator of the dividend is 1 and the de- 
nominator of the diviſor is 2 C, and a 
1a+c=3aa-4ab-\-bb which is the Numerator; 
and the numerator of the diviſor is 200, and the 


denominator of the dividend is c, and Abr c 
Abbe, which is the Denominator. The like is to 


? "ſerved in all caſes both in Multiplication, 
Diviſion of Algebraical Fractions. | 


CHAP. IX. 


The Rule oy Three in Algebraick 
IO Quantities. | 


. E Rule of Three, in Meads uan- 
ties repreſented by Letters, (Shetder it 
be Direct or Inverſe) differs not from the Rule 


„ of 
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of Three in Vulgar Arithmetick, Reſpect being 
had to the Rules of Algebraical Multiplication 
and Diviſion, before delivered in this Book, for 
(in a direct proportion) if you multiply the ſe- 
cond term by the third, and divide the Product 
thereof by the firſt the quotient will be the fourth 
quantity ſought in proportion. 


3 x”; If b gives e, what will a give? 
" 5 | | 
Facit —. 


þ | X | 

In this Example the ſecond and third quanti- 

ties, are c and 4, which being multiplyed toge- 

ther, produce ci by the Third Rule of the 

fourth Chapter, which being divided by (Y) the 
1 © . 


firſt quantity, the quotient is — which is the 


fourth proportion ſought for. 
5 | | cd 
5 ));ẽö . 
Which may be proved according to the proof 
of the Rule of Three Direct laid down in the 
Tenth Chapter of my Vulgar Arithmeticx: 
For, | FE 
The Produf of the ſecond and third Terms is 
ca, And #1. IT x0 
The Product of the firſt and fourth Terms is 


bed 7 

2 1 1 44 
| 1 INNER bed = cd 
And by the 3d Rule of the 6th Chap, W_ 

( the'firſt Term) which was to be proved. ; 


her $4 £5 
FTP # 


„ | Example 


"EG 
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Example 2. If b+c require 4, what will ale 


. 
require? Facit —— For, 
8 | R 
. dure 
Te: 4: : dre — 
To c b+c 


Example 3. If 12 require 36, what will 4ab 
s „ | 
require? Facit -—- ==12ab. For, 
| 12 | 
1 5 144.46 | 
12. ; 36 : 4b: iz 


12 


II. Nor will the operation be different from 


the former, if any of the 3 given quantities be a 


Fraftian, or if they be all Frattions, obſerving the 
Rules of multiplication and diviſion in Algebraick 
quantities; or when any of the given Terms is a 


. mixt quantity, let it be reduced to the form of a 


Fraction, by multiplying the Integral part by the 
denominator, and joyning the Product to the Nu- 
merator of the Fraction-] part, and then multiply 


and divide as before. | 


e i Fg 
Example J. If b - require % what will — re— 
d 


a Wn” 
? For if you firſt reduce 


quire ? Facit 
| | abg+gc 
| agab.re. 


b-|-— to the form of a Hfaction, it will be —= 


a | 4 


and the ſecond Term d being ſet Fraction-wiſe, 


will be = then if you multiply (<) the third 
Z 3 : Ter 
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Term by ( 7 the ſecond Term, the Product will 
be - which being divided by (= ) the firſt 


y ee 
Term, the Quotient will be ige, Which is the 


fourth proportional ſaught. For, 


abc * 4 f . F * =” 
OO. I 8 5 dbg-+ge, 


I ſhall not need here to give any Examples in 
the Inverſe Rule of proportion. in the Algebraick 
quantities, the manner of the operation being 
the ſame with the former, only the proportion 
flows backward, as in the Rule of Three Inverſe 
in Vulgar Arithmetick. 1 207 


: * 
— 8 8 * ; 5 1 
OY — 

* f " 14 « * ; 


CHAP. N. 


% 7 4 F 


| i 9: opus; I. 
A Collection of i=l Pe As 
wherein the Rules, hirherco, de- 
livered are Exerciſed”, take out 
of Mr. Oughtred's, Oo (lavis Mathers. 
tica, Chap. 11. Dir. Jonas More A- 
Ph an Spices, Chap. 10, and 
Mr. Kerſey Elements, of Algebra, 
e 10. of the Fuſt Book" (6 


7 
1 , o P 
1 T3 TS. f 


L "Here are two Quantities or numbers, 
-whercot the greater.1s 4 ( =4 ) and the 
Wks Is e (i) What is their ſam ? What their 


4 . 
: 


7 difference ? What the product of their multipli- 
cation? What the Quotient of the greater divi- 
ded by the leſſer? What the Quotient of the leſ- 


ſer divided by the greater? What the ſum of 
their Squares? What the difference of their 
Squares? What is the ſum of their ſum, and dif- 
ference? What is the difference of their ſum and 
differences? What is the Product of their ſum 
and difference? What the Square of their ſum? 

24 What 


332 . Queſtions to Exerciſe Chap. 10. 
What the 1 of their difference? What the 
* of their Product? 7 


The ſum of the quantities 1 . 
propoſed i is 1 - 
2. Their difference i is | _F 
* Their Product by apy 1 
e plication 4 0 i wa 
4. The quote of. the greater 8 3 2 
divided by the leſſer, Rois 
5. The quote of the leſſer bye. 2 
e preater” SE I 09758: 
6. The Sum of their Squares 44. Cee 
7. The difference of their ? e 
wc Squares N I FEE 
8. Theſum of their ſum and?“ 
differene i 1% 
9. Thedifference of their lum | 2 
© _,- and difference Ni 1 
10. "The product of their um + -  44—ee 
and differencge + 1 
11. The Square of their 3 Fate ee 
2. The Square of the difference | 4a—24e-| ee 
13. The Square of their product _ ace 


It There are two. quantities whoſe ſum is 
b (=12) and the greater of them is «( =8$) 1 
demand what is the leſſer ? What their diffe- 
rence? What is the product of their multiplica- 
tion ? What is the ſum of their Squares? What 
the difference of their Squares 1 


J. The leſſer is „ . 
12 The Fr difference a _— 
en. 


— 7 2 

To C ; — 4 5 
% ; f 5 
4 0 . . 4, + . 

P ; „ LM 5 — 1 . 4 = 

by % 4 8 1 
% 3 f * | + % . , k s 
- mY * 4 
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4. The ſum of their Squares is | 24-26-16 
5s. The dn ence of — * * 
| Squares is N a--bb 


III. There are two Quantities or Numbers whoſe 
difference is d, (g) and the greater of them is 
- (=3) I demand what is the leſſer ? What is 
their ſam? What their Rectangle or Product? 
What the ſum of their Squares? What the diffe- 
rence of their Squares ? | 


* 


I, The difference, or exceſs}. | 
being ſubtracted from the 4 
greater, gives the leſſer. 


2. Their ſum is 5 58 24—4 

3. Their Product or Rectan- 7 „ 

4. Theſum of their Squares is | 244--2ad-]-dg 

5. The difference of _— Fr 3 F 
Squares is 1 


IV. There are two Numbers, Magnitudes, or 


Quantities, whereof the Ratio of the greater to 


the leſſer is as 7 to s, (or as 3 to 2) and the grea- 
ter of them is a (—12.) Idemand what is the 
leſſer ? What is their Sum? What their diffe- 
rence ? What their Rectangle, or Product? 
What the ſum of their Squares ? And what the 
difference of their Squares? | 


1. The leſſer is by the Rule of 3. „ 
2. Their ſum _ w 4247 
3. Their difference is 7 Hom, inn, 


%S r 
A. 


* 
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4 Their Rectangle or Pro- 4 
duct is 5 © 1 

5 The ſum of their Squares is * |= 

6 The difference of 95 hy WP! 
Squares is 3 | rr 


But if the Ratio between the leſſer and the 
reater had been given as - to r, (or as 2 to3) 
and the leſier had been givege (=8 ) Fo ng : 


1 The greater by the Rule of "tr" re 
3 would be 7 
2 Their ſum | Fre 
* ; #8 * . 11 — 
3 Their difference Cee 1 rp 
iind 
4 T heir Rectangle, or Product Tee 
V3 916 * „ 
5 The ſum of their Squares te 
6 The difference of their 1 5 * e 5 
| Squares, N 21 is 15 | 


v. T here. are. two numbers or G 
whereof the Rectangle or Prod uët is 6 (=96,) 
and the greater quantity is 4 (=12) What is the 
iefler ? What their ſum? What their difference? 
What the ſum of their Squares ? And What he 
difference of their Squares ? | 


1 The Product * being : 
_ dividend by (- a) the 5 1 


quantity is 


? Their 
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2 Their ſums 
3 Their difference 


4 The ſum of their Squares 


* The difference of denz > | 
Squares. 55 | 


But if the Rectangle had been given b, as be- 


4. 2 


b 


| aþ-; 


5 
A 


- bb 


bb 


4 


fore, and the leſſer quantity had been given 


F Then 


\ quantities of different names, wh 


1 The greater would have [is 
been found by und £11,564 
; ©. 06 Rh $25 
2 Their Sum Ec 
3 1a 26, 2a b a 
3 Their difference 2 
4 The Sum of their Squares. WIG 
| 01608 *-; BE 
5 The difference of their | WP. 
Squares, | 1 
Reduction of Equations. 
I. XN Equation is an equality between two 
ether 


the 
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the compariſon of Equality be between Simple, 
or Compound Quantities, or both; between 
which two Quantitics there is always this Cha- 
racer, Viz. =. ; 

So in this following Equation, viz. a = 3c, 4 
is ſaid to be the firſt part, and ze the ſecond 
part of the Equation, and ſignifieth that ſome 
Number or Quantity repreſented by a is equal, is 
three times another Number or Quantity repre- 
ſented by ce. : 

So a be ligniheth that ſome quantity repre- 
ſeuted by à is equal to the ſum of two other 
Numbers or quantities repreſented by b and c. 

Ihe manner of compoſing an Equation will be 
underſtood by ſolving of the ſeveral queſtions 
contained in this agd other following Chap. But 
when known, are mingled with unknown quan- 
tigies, in an equation they muſt be ſo ſeparated 
or reduced that the unknown quantity or quan- 
tities may remain intire on the one ſide, or part, 
and the known or given quantities on the other 
fide or part of the Equation, which to perform 
is the work of Reduction, and which is contained 
in the ſeveral following Rules of this Chapter. 

Here note, that the Quantity unknown or 
ſought in every Equation is repeſented by the 
Letter «, or ſome other Vowel, and the quantity 
cr quantities known or glven are repreſented by 


Conſonants, as b, c, d % &c. , 
Reduction of Addition. 


II. If equal numbers or quantities be added to 
equal numbers or quantities, the ſums or totals 


- 


will be equal, and therefore. 
* 
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If it be granted that a—8—20 

Then by adding+-8 to each 5 
part of the Equation ed a= 8 8 2 208 
ariſeth | 


Then becauſe in the firſt part 
of the Equation there is / 
-|-8 and —8, trey delroyk 8 
each other by the Third 
Rule of the Second Chap. 


and it foloweth that. 


Again let this Equation be | 
propoſed to be reduced, S. 


VIZ, 


Then by adding b to eachp 
part of the Equation, there Ca- b d b 
ariſeth 1 

And becauſe “ and- ö are 
in the firſt part of the equa- A- EA 
tion, they deſtroy each o- 
ther, and the Equation is? 

Likewiſe if aa—b—c=f 


Then by adding b-|-c to each 
part of the equation there a b 
ariſetn | 


Now from a due conſideration of the pre- 
miſes it followeth that if in an Equation there 
be any Number or Quantity propoſed with the 
ſign -- before it, then if it be transferred to the 
other ſide of the equation, and cancelled on the 
ſide or part, where it now ſtandeth, the effect 
will be the ſame as the adding of that Quan- 
tity to each part of the Equation , _— 

IS. this 
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bel of Artiſts is called Tranſpoſition. As in the 


FE of the foregoing Examples, where it is gran- 
ted. FW 


That 10 

And by tranſpoling—8 on they BA 

other fide of the Equati- 18 

on, making it there -|-$ it ele 
giveth DTS 1 O0t].: | 
And in the ſecond Example where a—b==q-|-b 

By tranſpoſing=-b, cancelling - 
it on the firſt fide of the 

equation, and making it 
. on the other, it is 


d 2 


And let it be granted that . 
Then by tranſpoſing of— 6b eo ML 
and—d there ariſeth _ ; 234 POPPY 


| Redudtion by Subtrattion. 


III. If in any Equation there be any number 
or quantity ſigned with + { on which ſide of the 
equation ſoever ) if it be cancelled on that ſide; 
and placed on the other fide, with the ſign - per- 
fixed to it, the work of Reduction is truly per- 
formed, and this is alſo called Tranſpoſition, and 
is only the converſe of the foregoing Rule. Ex- 
SS. reed ot re tt 1 
Let it be granted that 48 = 36 
Then if --8 be cancelled, and jn, 
placed on the other part of C 
the equation with the ſign ( 
n 


. . 1 2 5 5 (1 Lig 
Which equation being contracted is  @=28. 
Again, 


* 4 5 0 
4=36—8 
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Again let be given 244a-b=aaec. 
By the Tranſpoſition of -|-b _ 
on the firſt ſide the Equa- > 244=aa-4-cc—b 
tion 3 61; * 

And by Tranſpoſition of a7 
8 aa - 


on the ſecond ſide of the 
equation it is 


Alſo if ici a4 b c AN di 

By Tranſpoſition of 1990 5 
to the ſecond ſide of the Þ aa-=ba-jpdd—b—c 
equation It 1s | : 


And by the Tranſpoſition 


the equation it is 1 GL 


Which method ( in reducing of the premiſed 
Equation) is deduced from this general Axiom, 
„ ne een N 
If from equal Numbers or Quantites, equal 
Numbers or Quantities are ſubtracted, the re- 
mainder ſhall be equal. 2 85 


So in the ſecond Example | GS. 
there is given this equation, > 24 b a ec 
jar 4 02377 
Firſt by ſubtracting b from 

each part of the equation, 

there = 7” | 
Then] ſubtract 44 from each? 2 
Part, and there wy 22 8 TY 


2.44 aa cc | 


Reduction by Multiplication. 
IV. When in an Equation one or both parts 
are Fractions, then let them be reduced to a com- 
mon denominator by the, 2d, 4th, and 5th Rules 


"M of 


of the ſixth Chapter, and then caſting away the 


1 Equations expreſt by Algebraical Fractions be re- 
* duced to other Equations, conſiſting, altogether of 
integers. As in the following Examples. 


4 4 2 
1 4 * 
A Then by reduciug 9 in the ſe- 
4 cond part of the Equation ( 1 
5 to a Fraction; having 8@or 7 
2 its Denominator, it is 
3 And by caſting away the De- Ti 
nominator which is com- > N 
4 mon to both, it is | 
| is 3 . N. | bed 
3 Again, if 4 = # 


Then by reducing a ; on the 
firſt fide of the Equation, - a = bee 
to a Fraction, having - U +4,” a+, 
for its Denominator, it is | 


And by caſting away the  __ 
common Denominator e 4a. ba c bed ft 
Ab the Equation iss © 
* £ | dP 3s 


1 3 8 
+ | X ; | | 0 * 6 > 
The quantities being redu- | 3 
ced to a common Deno- & f 4 
minator, are 8 Micke, 


And the enen a 


nator eh being caſt away, e abb—=dt+ /* 


£ e © 
1 


1 
* 


the Fquation, is. 


V. When 


340 Reduction of Equations, Clmp. 11. 


Denominator, uſe only the Numerators, ſo ſhall 


bog, bp Tt ood. . a. 
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V. When either part of an Equation is Compo- 
ſed of a mixed Quantity or Quantities, let the. In- 
tegral part or parts be reduced to a Fraction or 
Fractions, and then proceed as in the laſt Exam- 


It is granted that A cd 


bb4-bc-\-a cda--b 


Firſt, it is reduced to * 
| | — 


Which Fractional Equation) 
being reduced according > bba-+bca-+aa—bcad+bbc 
to the foregoing Rule, is 


VI. When ſome power or degree of the num- 
ber or quantity ſought is multiplyed into each 
part, and cach member of an Equation, then let 
that degree or power he cancelled in each part 
and member, ſo will it quite vaniſh, and the Equa- 
tion will be reduced to more Simple Terms. As 
for Example. 


Let it be granted that _ aa-|-ba=ca 
Foraſmuch as a is a Factor in }\_ | 
each part and member ot = 
the equation, therefore it? a-| b=c 
being expunged in each, 
there ariſeth this equation? 


VIE. When ( according to the ſecond, third, 
forth, and fifth Rules ) an Equation is reduced, 
and that ſome known Number or Quantity is mul- 
tiplyed into the quantity ſought , then divide 
each part of the Equation by that known Quan- 
tity, to the end that the quantity ſought may 

11688 Aa have 


33 
MY 
* 
* Cy | 

" -# vhs 
4 . 
T4 
2 

. 
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have no quantity multiplyed into it but 1 Cor uni- 
ty.) As in Example, 


If it be granted that ee 
Then becauſe the Quantity 

ſought is (4) muliplyed 

by 6, divide each part of a= 
the equation by 6, an 

there ariſeth 


VIII. When any one part of an Equation is 
- compoſed of a ſurd quantity, (viz. ſuch as hath 
the radical ſign, prefixed to it) and the othe 
part is a rational quantity: then let that rationa 
quantity be raiſed to the power ſignified by the 
Radical ſign, and then caſt away the ſaid radical 
fign, ſo ſhall both parts of the Equation be a ratio- 
nal quantity. As, 


If it be propoſed that = 
Square 8 and place its Square 
in the room of it ſelf, caſt- 2 
ing away the radical ſign 
from the firſt part of the 
Equation, and then it will be 


42864 


Likewiſe if Ton | y a=cd 
Then by raiſing the ſecond 
part of he Equation to is 
uare, and caſting away the Ken 
dr fign from the firſt egy 
part, there ariſeth this Equa- \ 
tion, Viz. | 


Again, | 
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Again, if 3 

The n part of the Equa- 
tion being ſquared, and the C B. 1.1... 
radical ſign cancelled in the ( ” r 
firſt, there ariſeth 


Reduction by Diviſion. | 5 

| IX. If equal Quantities be divided by equal 
Quantities, the Quotients thence ariſing will be 
equal, Fort ed] | 
Mt ory e ee RG 
Then by dividing each part of | 
the Equation by a, ere d 4 210 
ſeth this Equation. 


And!!! » 
Then by dividing each part of) 33 
the Equation by 2, there a aa=bb-\-da 
feth 5 
And da in the ſecond part of 
the Equation being tranſpo- 5 
ſed by the third Rule of this, 4a dab 
Chapter, there ariſeth this | 
Equation, viz. 
%%% ůͤ ³ ũ ä A Re 
Then by dividing each part of? 44 
the Equation by b—e, it is 8 2 


Cp * * "2 7 4 * 
1 1 , 7 f "Ob: 4 * r 1 
2 8 LP * 8 - * » 
r AK F. 


— 
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CHAP. XIL 


To Convert Analogies into 


Equations, and Equations 


into Analogies. 


. THIS is deduced — this univerſal 

Theorem, viz. That if four quantities 
are Proportionals, the product of the two Means 
is equal to the product of the two Extreams; 
and if three numbers are Proportionals, the pro- 
duct of the two Extreams is equal to the Square 
of the Means. 


x Let there be propoſed i ay 
theſe four Porportionals. ; 101 2.8 7 ho 


Then by the ſaid Theorem | 
this Equation will 8 5 ad d be 
vl. 5 
2. Let there be pro opoſed) 
theſe three continual Pro- 1 We 
portionals, viz. 
That is to ſay 4b 2: b: 
Whence there followeth * ii webaradib 


Equation, vis. 


II. From a due conſideration of the Premiſes it 
is evident that Equations may oftentimes be re- 
ſolved into Proportionals, vx. When the Pro- 
duct of two quantities is found equal to the pro- 
duct 


bet 
teg 
cal 


ing 
du 


+5 IT EE. | 
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duct of two other quantities: Then as any one 
of the Factors in the trſt ſide of the Equation is to 
any one of the Factors in the ſecond part of the 
Equation, ſo is the remaining Factor of the ſecond 
part, to the remaining e in the firſt part 
And the Converſe, 


* Suppoſe that | bead 


From thence may be drawn 


this Analogy, 5 5 


The truth of which may be 1 by the firſt 
Rule of this Chapter, for thereby the ſaid Analo- 
gy may be reduced to * given ene ws 
be ad. 


Again if - Shang 34 


Then from thence may be de- 3 
duced this Analogy, Pas, 7 „ 
* e ig, 
or 777% oo do 1 

Likewiſe if „ nr 


Then may that Equation bed) _ | 
reſolved iuto cheſe bre d cd: U:: c 
tionals, 115 
And if e e 1 
Then it win be found char , A 


III. When it happens that there i is an Equation | 
between an Algebraical Fraction., and an In- 


teger, if the Numerator of the ſaid Fraction 


can be reſolved into two ſuch quantities, as be- 
ing multiplyed the one by the other, will pro- 
duce the ſaid Numerator, then will the ſaid Equa- 

A a 3 tio. 
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tion produce this proportion, vix. 

As the Denominator of the Fraction is to one 
of the Factors of which the Numerator is produ- 
ced, ſo is the other Factor to the Integer, unto 
which the ſaid Fraction it equal. Examples. 


If it be granted, that Wt 


Then may that Equation be * A : 
| reſolved into this analogy.$ us + 


3 5 ; * 
| Again, if | ca 


„ 


Then may that Equation a 14: 
reſolved into this Anslogy,s N 


And alſo if . 4 


Then may the ſaid Equation 5 | 
be reſolved into this Analo- c:b-|-d:: : d. 
BY vix. | ey 


The Practice of the two laſt Rules will be 
plainly diſcovered in the next Chapter (in the 
reſolution of Queſtions producing ſimple Equati- 
ons) to be of moſt excellent uſe in diſcoverins 
or laying down of Theorems for the ready ſolu- 
tion of the Queſtion propoſed, or any other of the 
ſame nature, which Theorems: are to be kept re- 
ſerved in ſtore for the finding out of new, and the 


* . 


confirmation of old Truths. 
=, 11 N 3 ; > FER FEI GH * 


i: I 
HA. 
. 7 1 
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CHAP. XIII. 


The Reſolution of Arithme- 
tical Queſtions (Algebrai. 
cally) which produce Sim- 
ple Equations. 


IL AN Equation is two-fold, viz. Firſt, Sim- 
ple, and ſecondly, Adfected or Com- 


pounded, 


II. A Simple Equation is when the Quantity 
ſought (folely poſſeſſing one part of the Equation) 
is either expreſſed by a Single or Simple Root, as 
a, or by a Single or Simple Power as aa, or aaa, 
Cc. as in theſe Equations, viz. a—=32, and «c=64, 
or 4444=256, and ſuch like. | 


III. When a Queſtion is propounded, and to 
be reſolved Algebraically, then for the Anſwer 
put 2, and for each of the given Numbers put 
Conſonants, then proceed according to the Te- 
nure of the Queſtion ,, by Addition, Subtracti- 
on, Multiplication, or Diviſion, until an Equa- 
tion is Compoſed; and when the Equation is 
compoſed , then proceed to reduce it ( accord- 
ing to the Rules contained in the Eleventh Chap- 
ter) until the Quantity unknown (being 4 or 
ſome power of 2) do ſolely poſſeſs one part of 
Ve, A 4 4 the 
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the Equation, and the known or given quantities 
the other part, and then will the quantity ſought 
be alſo known. | 


IV. I ſhall in the Reſolution of every Sabin 
proceed (gradatim) ſtep by ſtep, according to 
the method uſed by Mr. Kerſey, each ſtep being 
numbred orderly in the margeut, from the be- 
ginning to the end, by 1, 2, 3,.4, Cc. And I 
ſhall only proceed in the operation literally, be- 
cauſc otherwiſe this Treatiſe would ſwell to a 
bigger Volume than is at preſent intended; but 
I ſhall give the Learner a taſte of Numeral Alge- 
bra, in the ſolution of two or three of the fir ſt 
Queſtions thereby. 


Queſt. 1 There are two Numbers whoſe ſum 
is 43 ( or 7 ) and the exceſs of the greater above 
the leſſer is 14 (orc) 1 demand What are the 
under Ic 


The Solution literally. 


equal to (b) the ſum whence 


5 bat the greiter number put hs 
2. From which if you ſub- 1 
tract the difference c bd AC 
will have the leſſer, which is? 
3. The greater and leſſer be 
ing added together, will be? arch 


this Equation rp 101 
5. And by the T ranſpoſi tion +  2a=b-\-c 
of—c the Equation is 7 1 
5. Then dividing each K br AN 
of the nen by 2, it is | 


* ak 
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6. And if from 2 you ſub- 

tract (c) the exceſs of the s (e 


greater above the leſſer, the A 
leſſer will e 


80 that the Numbers ſought are 31 and 17, 
for by the fifth ſtep (a) the greater is found to 
be Sto — and 6 is given 48, and c is given 14, 
the ſum of which is 62, which divided by 2, 
gives 31, for the greater, and by the ſixth ſtep, 
if from the greater you ſubtract the difference 
(c) the remainder will give the leſſer, which is 
17, for ONE =17. „ 
Nou if the fifth and ſixth ſteps are duly confi- 
dered, they will preſent you with this 


Theorem, 


The ſum of the ſum and difference of any two 
Numbers being divided by 2, will give the greater 
Number; and the difference of any two Numbers 
being ſubtracted from half the ſum of the ſum 
and difference, the remainder will give the leſſer 
number. | 


The Solution N umerfly. 


1. For the greater number put 2 

2. From which if you ſubtract 

the difference (14) the ih 4— 14 
ſer r g [a7 


a 
An i, 


3. Which 


Wt — 
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\ 

3. Which added together, will | 

be the ſum, whence this Ed 24—14 2 48 
tion. | WEI; F 

4 And by tranſpoſition of 

Ea it will be 5 * 

5. And both parts of the E- 
quation being divided by 2, 
will give the value of (2) 
the greater. 5 


6. From which if you ſubtract 
i 


22 21 


(14) the Difference, the re- 
mainder will give the leſſer 
by the ſecond ſtep. . 


So that the Numbers ſought are 31 and 17, 
which will ſatisfie the conditions of the Queſtion. 


| Queſtion 2. 


There are two Numbers whoſe Suni is 36 (or 
5) and the leſſer hath ſuch proportion to the 
c to 4) I demand what 


3 


greater, ac? to 5, (or 
are the Numbers? 


. For the leſſer number put 
2. Then by the Rule of Three 
find the greater, viz. as 
| da | C 
„ * | | 


3. Wherefore the ſum of; ebf e 1 «is 
two numbers ſought is 1 

4 Which ſum muſt be equal to 125 
the given ſum, whence this 7 
Equation. Ms | 
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5. Which Equation being redu- 
cegd by the fourth and fifth 
Rules of the eleventh Chap. 7 
the value of 4 will be found\ 
to be 


s. And by the firſt, nn YN 
and fifth ſteps. the greater _ab , 
number will be diſcovered ad 


to be 


| So that the numbers ſought are 40 and 16, oy 
(s) the leſſer is found to be by the fifth ſtep = 


viz. the Product of (ch) 56 by 2 divided: b by 
4 G＋ the ſum of 2 and 57 VIZ. 7⁵ which 18 
16, Ge. 

And if (acording to the third Rule of the 
twelfth Chap.) the two laſt ſteps be turned into 
proportionals, it will give this | 


Theorem. 


As the ſum of the Terms which repreſent the 
Ratio of two Numbers, is to the ſum of the num- 
bers themſelves, ſo is the leſſer term to the leſſer 
number ; and ſo is the greater Term to the grea- 
ter Number. 

Therefore if the ſum of two Numbers is given, 
and alſo their Ratio, the Nambers themſelves are 
alſo given by this Terem. | 


The | 
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The fame Queſtion ſolved Numerically. 


1. For the leſſer number put 4E 
2. Then by the Rule of Three 

the greater number is 101 5a 
„ 


VL 2 5 42: 


3. Then will their ae, — 


4. And according to the te- 
nure of the Queſtion, their 


ſum muſt be equal to = a-|- = =56 


ven ſum, whence this equa- 


Chap. the value of 4 will be 
found to be 
6. Which being ſubtracted 

from the given ſum , 08 40 
greater number is 


tion . - 
5. And that Equation being 

reduced by the fifth and 1 

ſixth Rules of the eleventh} * —=16 


* 


| | Oneſt, 3. [1 

A Gentleman asked his Friend (that had four 
Purſes in his hand what Money he had in each 
Purſe ? To whom he anſwered, that he knew not, 
but (quoth he) this I know, that in the ſecond 
Purſe there are 8 or () Crowns more than in the 
firſt or leaſt Purſe, and in the third $ Crowns 
more than the ſecond, and in the fourth or big- 
geſt Purſe there are 8 Crowns more than in the 
third, and twice as many as in*the firſt or leaſt, 
I demand what number of Crowns he had in each 


Purſe ? | 
1, For 


* 
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1. For the number of Crowns - 
in the firſt Purſe put © 

2. Then in the ſecond there is a--b 

3. And in the third there is 425 

4. And in the fourth | 47 36 

5. Which according to the te- 
nure of the Queſtion is dou- C _ 4 1 
ble to that in the firſt, ä 
whence this Equation 


6. Then by the tranſpoſition) 
of a from the firſt ſide of the 3 4 
Equation, it is | 
which diſcovereth the value of to be 34, or 3 
times 8, which is 24, &c. which is the number of 
Crowns in the firſt Purſe, and conſequeutly the 
number of crowns in each Purſe,is 24.,32,40,and 4.8 
which will fatisfie the conditions of the Queſtion. ; 


The ſame Queſtion ſolved Numerically. 


1. For the Crowns in the firſt 


purſe put | 

2. Then in the ſecond there is 48 

3. And in the third 42-16 
4. And in the fourth a-|-24. 

5. Which is double to the). 

number of Crowns in ee a-\-24=24 

firſt, whence this equation, 

6. Which Equation being re- 

- duced by the tranſpoſition is .. 

of a, diſcovers the value of 4==24 


4, diz. 
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Queſt. +. 
Three men build a Ship which coſt them 2700 J. 
(or h Pounds, of which B muſt pay double to what 


A muſt pay, and C muſt pay three times as much 
as B, I demand the ſhare that each muſt pay. 


1. for the ſum to be paid bye 
A, put os 

2. Then B mult pay 24 

3. And C mult pay | 64 

4. The ſum of theſe three. | | 
quantities are equal to the // 
total charge, whence this? 3 
Equation 


5. Which being reduced, „ai. FOE 
covers the value of a, viz. & ©? 
- which is the ſum char A muſt pay, viz. 300 J. 


Therefore B muſt pay Tausend which is twice 


As much as A, and C aſt pay = = = #800 l. which 
is three times as much as B | 


Queſt. 5: 


There is a Fiſh whoſe-head i 1s ſuppoſed to be 
9 (orb) inches, and his Tail is as long as his 
Head and half his Body, and his Body is as long 
as his Head and his Tail; I demand the kogth of 
ſuch a Fiſh? 


1. For the length of the 0.5 
dy put 


2. They will the Tail be =--b 


8 | 


+ Then | 
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Then if to the Tail you 
” the length of the Head, +26 


viz. b, the ſum is 

4. Which according to the te- 
nure of the Queſtion is e- 
qual to the length of the. 
Body, whence this Equation 

5. And the ſecond part of the 
Equation being clear'd of, 
the unknown quantity 4 by 


Reduction, gives the S 


23 +34 


2 


of à the length of the Body, 
vix. 

6. Then according to the Te- 
nure of the Queſtion, if there- 
from you ſubtract (5) the 
length of the head, — re- 

malnder will be the length 
of the Tail, which is 


By the fifth Step the length of the Body i is found 
to be 44-36, and by the ſixth ſtep the length of 
the Tail is diſcovered to be 3b=3zx9=27. So that 
the length of the head is (given) 9 inches, the 
length of the Tail 27 inches, and the length of 
the Body 36 inches, which numbers will fatisfic 


the conditions of the Queſtion. 


For, 36=27+9 the Body, 
And— 5+9g=z7 the Tail. 


that the whole length of the Fiſh is 
Boa Inches. 


QUEST. 
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A Father lying at the point of death, left to 
his three Sons A, B, and Call his Eſtate in Money, 
and divided It thus, viz. to A he gave 2, wanting 
44 (Orb) pounds, and to Bhe gave; and 14, 
(orc) pounds over, and to C he gave the reſt, 
which was 82 or 4) pounds leſs than the ſhare 
of B. Now I demand what was the Father's 
Eſtate? . | 


1. For the Father's Eſtate put a 
2. Then will the ſhare left to? 
A be | c 2 | 
3. And the ſhare of B A: 
4. And by the third ſtep the? 4 . 
ſnhare of C is 125 F os 6-4 57 
5. The Quantities in the three 74 
laſt ſteps being added toge- ——|-2—b-—d : 
ther, give 6 hy 


6. Which muſt be equal to the HL 
Father's Eſtate, whence this 8 d=a 
Equation. ) 6 5 3155 

Which Equation _ due - 
duction and tranſpoſition of ( 7,1. ... 4 
Quantities, the value of a 0 ben | 
diſcovered to be | 

And 6b—6x44—264, and 64=6x82=492, and 

2c 2x14 2168, now 264--492—168—588, 

ſo that the Father's Eſtate was 588 pounds, of 

which A had 250 J. B 210 l. and C 128, which 5 

Numbers do anſwer the conditions of the Que- 

ſtion. 


Oueſt. | 


* 


© hap. x 3 | producing Simple ani. | E 5 7 
19 — Que 7. 


Two perſons thus diſcourſed together con- 
cerning their Money, quoth A to B give me 3 
(or b) of your Crowns, and I ſhall have as many 
as you; nay quoth ZB to A, but if you will give 
me 3 of your Crowns, I ſhall have 5 times as 
many as you. „en | demand how F many Crowns 
had N per ſon? 10. : | 

01 tie 

For the number of Grote; 

"a A had put 
2. Then foraſuch as adding 

3 (orb) Crowns. to 4 30 
be equal to the Crowns re- 

maining to B after he 0 

given 3 Crowns to A there-\ 

fore B will then have left. 

3. And conſequently if you 
add thereto the 3 (or 5). 
Crowns which he gave to, a+ 5 
A theſum will wehe f. Wis 


ber of Crowns which B 
had at firſt, which is 

4. Then if from the number of 
Crowns A had at firſt (a) 7 1 
you ſubtract 3 (orb) crowns, 1 "7 | 
there will remain to A a--b ads N 
crowns, and giving the r % Vol 
to Bhe will then have ö | | 

5- Which according to the to.” 1150 
nure of the Queſtion is fiv 52 ; 
times as much as what 4> ee 
had left, whence there ari- 


ſeth this Equation. 
| 8 B b 6. Which 


[ 


| 
| 
| 
i 
1 
N 
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6. Which equation being te. 7 
duced by the ſecond ande 
ſeventh Rules of the ele- a=2b 
venth Chapter, the value N | 
of à is diſcovered to be 32 120 


45% 


7. And by the ſixth —— third J 
ſteps the number of Crowns J 
ee rn B had at firſt are wy Uh 
found to be 
So that it is found that 4 nad 6 Ciowras, 54 
B had 12 Crowns, which numbers 8 
the conditions of the Queſtion. fore y 


9 ＋ 2 = 2—3 | 
And: 


OR =15 


boots * Luk. 8. 


9; | Ii 4, Ig 


A 1 had 57 = 412 pence for "AY 


ing 60 (orc) Quarters af Corn, ix. Wheat and 
Barly ; for the Wheat he had 2 (or di pence per 
Quarter. and for the Barly he had 6 (or 7) pence 


per Quarter, I u how any Quarters of each 
he threſned? 0 8 1 


1. For the quarters * Wheat? 
which he threſned put 8 1d 
#. Then the CE 2 of — en $10 © 


ley will be ; ily ET 
3. The e 4 of \ Wheat' n oil % ©! | 
the fir ſtep ing ann. da D 7 
ed by Fra: gy” ou ch io 511 
8 d Jeſt 1 
G7. 13% Dp The 
\ LOU BED DOL 4 4491 


wl 
4n 
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4. The quantity of Barly in 
the ſecond ſtep being mul- feof 
tiplyed by its price, pro- TD 
duceth 
5- The ſum of the quantities 
in the two laſt ſteps muſt be 
equal to the given price of 4. fe H 
the 60 quarters, whence\\ | 
this equation | 
6. Which being reduced by 
the ſecond, third, and fifth 
Rules of the eleventh Cha. WP -fc 
the quantity of Wheat will df 
be diſcovered to be 7 
7. And by the ſecond 00 * 15 
fifth ſteps the quantity a6 = if 
. is diſcovered to be 1 


So that the qnarters of Wheat which he threſh- 
ed ere 9 and the e of Barly 24. 


The Proof 


1368437 | \ 
And 

6X24=144 
And 

43 N which was to be proved. 


e 9. 


4 Gentleman bought a Cloak of a Saleſ-man, 
which coſt him 3 1.— 10 5. or 70 (orb) ſhillings, 
and defiring the Saleſman to tell him what he 
B b 2 gained 


/ 
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gained thereby, he ſaid he gained 1 (or c) of what 
it coſt him, 5 queſtion is what the Cloak colt 
the firſt penny ? TEINS | 


1. Suppoſe the Cloak _ « 

2. Then he gained F l ca 

3. The firſt and ſecond ſteps 

being added together. their 

ſum will be equal to the ſum 84+a=b 
which the Gentleman 0 N 
for it, whence this equation - 

4. Which Equation being re- 
duced by the nintn Rule“ 
of the eleventh Chap. they 
value of 4 will be diſcove- 

red to be 
So that*it coſt 56 ſhillings, ; of which is 14 

ſhillings, and 56-|-14=70: 


And if the quantity in the fourth ſtep be duly 
conſidered, you will ſind that if the gain had been 


any other part or parts of the firſt coſt, it the 


price it was ſold for had been divided by the 


Fraction repreſenting part of the gain, increa- 


ſed by 1, the quote would have. been the an- 
ſwer. 


— 


* — — 
— 
„ * * 
* N 


A Gentleman hired a Labourer to work for 
him for 40 (or b) days and made this agrec- 


ment with bim that for every day he wrought he 


ſhould have 20 (or c ) pence, and for every day 


that he played he ſhould*torteit 8 (or 49 pence, 


; and at the ende of he ſaid 40 days *. eve re 
| - of wy cri Ty: 4 2 gap, «ih. 4 184 


1 
1 
* 


18 


* (in the 2d ſtep) be drawn 
And if the total loſs (in the 


from the gain (in the third 
ſep) the remainder will = 
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184 (or 7) pence, which was his full due. Now I 
demand how may days he wrought, and how 


many days he played? 


1. For the number of diys he 2 | - 


wrought, put 


2. Then the number of days dez „ 


„ will be 
And if the time he wrought” 
7 in the firſt ſtep. ) be multi- 
plied by 20.7 c it will pro- 
duce the total he gained by 


work, 22x. | 
4. And "if the time he played 


into 8 (4) the product will 
be what he loſt by play 0 


fourth ſtep / be ſabtra%ed 


what he received , whence 


Which being reduced by 
the ſecond and ninth Rules 


oft the eleventh Cha ter, it I 
\ 2 


this Equation ) 


will diſcover the value of 4 
to be eighteen which is the 


days that he wrought. 


. And from the fixth and ſe-, Th as | 
cond ſteps the number ot FIJI" 


days he played are diſcove- 


red to be 22 days, viz. 
So thit by the ſixth ſtep it appears he N 


:8 days, and by the ſeventh ſtep it appears that 
he played 22 dayes. 
„ | The 
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The proof, 


18x20==360 and 
22x 8=176 and 
 36q—176=1 84. 


Pt: xt. 


A perſon (in the Afternoon) being axked what 


a Cloak it was, anſwered that x (or b) parts of 
the time from Noon was equal to x (or c) parts 
of the time remaining to midmight, now, (ſup- 
poſing the time from Noon to Midnight to be 
divided in 12 (or d) equal parts or hours) I de- 
mand what was the preſent hour of the ey ©: 


1. For the hour ſought put 1 
2. Then the time to midnight: * 
will be 5 
3 Then will 3 (or b) parts of ? 
the Hour from Noon be 

4. And + ( orc ) parts of the 
time remaining til midnight 
will be 

5. Therefore from the third 

and fourth ſteps there ari- 
"= this equation. 


* 
Which equation being re- — 


va 


d- ca 
* 1. b 4—4 o 


. W ie according to the ſe- f 
cond and ninth Rule of the 
eleventh Chapter gves the 
value of 4 (to bes 3%: the \ 
hour ſought ) ) vir. 


80 


I Ü- 1 "4 


4 — 


S 


% Wong b 0, 
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So that the hour ſought was 6 372, and conſe: 
_ quently the time remaining till midnight was 
%% hours, which two nunfbers will, anſwer the 
conditions of the queſtion, for, parts, of 6352, 
which is 32} is equal to 5 mes 532, as you may 
prove at your leiſgre, 032i b 
Moreover, If the laſt ſtep 0 converted. into 
proportionals by the third Rule Re 55 Welt 


8 it will give is 18 "Þ- 


| besen. 0 
*1..083} £77 
AS the "ow of the par ts of any two Numbers 
(wherein there is an equality is to the ſum of 
thoſe Numbers, ſo is tlie given parts of any one 
of thoſe Numbers, to the other Nombeto - 25 Ire 5] 


TY 8 2. 


As ſuppot it were | required! to find out two 


| Numbers, whoſe ſum is 27, and ſuch, that 2 of 
the one may be equal to q of the other, the ſame 
9 be found out by the faid Theorem. For, | 


47-3 3 27 :: * 15. 


which number ſo found is the number ſought, 
whereof is to be taken; and the other is 
27—1 5 I 2, Or it may be found by the following 


proportion, iq. 
2 27: : 1 12 


| neſt. \2. 
One asked a — what was the price of 
his hundred Sheep, quoth he, I have not an hun- 
dred, but if I had as many more, and half as ma- 
3 b 4 ny 
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ny more, and - 71 or b ) ſheep, then 1 ould have 
juſt 100 < or © ).1 demand how many , he 


had? Niet inn Sie 9113 N 
1. For the number of Soup! hes % ee100k 
— being doubled 3 is 5 CL AE 24 


And if to the ſecond rn tou $394 
vou add half the firſt. it is“ 099 
And if to the third. ſtep v9 el OFT 0 
there be added 73 (or b) the © 24 3b 

ſum is 

5. Which quantity in the 
fourth ſtep is equal to 100 24-|=-|-b =c 
(orc whence this equation 9, 

6. Which equation being ret. 

duced by the Fth and 7th 2s 
Rules of the 1 1th Chap. theses 
value of 4 will be NE | 
red = 375 52 4289 1 Nos i I 


- Soit that the N of 3 he had 3 were 37% 
| for 37+ i =100 n 


CHAP. XIV. 


How to Extract the Root of 
a Square formed from a Bi: 
nomial, and how by having 
any two of the Members of 
| ſuch a Square given to find 
__"out the third. 9 


Binomial is a quantity conßſting of two 
names or parts, as a-j-b, or 4 —b, aa. K ee. 
b- Fd, Cc. And when a Square is formed from 
ſuch a Root, it will conſiſt of three members 
or parts, viz. two Affirmative Squares of the 
parts of which the Binomial is compoſed, and 
the double Rectangle of thoſe parts, which 
double Rectangle is ſometimes affirmative, and 
ſometives negative, viz. Affirmative, when the 
parts of the Binomial are both affirmative, or 
both negative, that is, when thy are both ſigned 
with , or both with —; and negative, when 
one of the parts of the Binomial Root is ſigned 
with , and the other with—, 

So if a-|-b were given for a Root, its Square 
would be aa-1-24b-j-bb which is compoſed of (as 
and bb) the Squares of the parts of which the 
Root is compoſed, and of ( 24 ) the double 

d£=0dx0. Dit of: 0 Pro- 


** 
” 
* 


366 The Extraction of Roots, dec Chap. 13. 


Product, or Rectangle made by the multiplica- 
tion of the ſaid parts (æ and he one Fay the other. 
See the work. | ; 


a-]-b the Root 
4 U 
„ os 
BEIGE e ; $5 # 


ara 75 the Square. 


So if it were required to end the Square of the 
Binomial a—b, or =, it (being multiplyed by 
it ſelf would de 44 —24b-|-bb, which is compo- 
fed of (aa and bb) the fam of the Squares of the 
parts, and their double Rectangle, as before, 
but ( 246) the Double Rectangle of the parts is 
ſigned with —, ſo. that the Squares of the diffe- 
rence of any two numbers or quantities is equal 
to the ſum of the Squares of the ſaid quantities 
or numbers made leſs by their double e e 
As by the work. ; 


= 


£—b Root 4 a * = Root 
ima 45 ba 
A- — -baFas 


—— 2 


| dae ib. — bh 4 ale. the Square 


So if the Number o wete divided into 8 and 
2 viz, 8-1-2, its; Square would be 64-324 
renn ern eG. And the Square of 8—2 is 


54. 324-4 68 =36 for 8—2 . and 6x6=36. 
Note, 
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Note, That a Binomial Root having one of 
its parts ſigned with—, is by ſome Authors cal- 
led a Reſidual Root, as a—b, and c—4, &c. are 
Rejiduals. Oe 


I. From what hath been aid concerning the 
Square of : a Binomial, may be inferred this 


. 


1 


If a Compound quantity conſiſting of 3 mem 
bers, whereof two are Squares of different 
names, with the ſign-ptefixed to them, and 
the third is the double Rectangle of the Roots 
of thoſe Squares, having alſo the ſign - prefixed 
to it, then ſhall the Square Root of ſuch a com- 
pound quantity be the ſum of the Square Roots 
of the ſaid two ſimple Squares; but if the ſaid. 
double Rectangle hath the ſign—prefixed to it, 
the Square Root of the ſaid Compound quantity, 
ſhal! be the difference of the ſaid Roots. : 

So the Square Root of aa-1-24b-4-bb will be 
found to be 2 . b, for the Square Root of aa is 
a, and the Square Root of bb is , which two 
Roots added together, give a-j-6. E | 
_ Alſo the Square Root of 4 84-16 will * 
found to be a-|-4, the 2 Squares in the given 
quantity are a and 16, and 82 is the double pro- 

duct of (a and 4) the laid Roots being maltiplyes 
the one by the other. 

Likewiſe the Square Root of a. za. l is 
e or b—#, not a-|-b, becauſe the double; 
Rectangle (Zab) is ſigned with —. 

Furthermore the Square Root of 94 ＋ 12 
Abb is 34-1-2b : The two Square quantities 
in me ſaid Compound Square are gaa, and 4b, PR 

| | whoſe 


— — ũ—— 
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whoſe Roots are 34 and 26, and 1266 is the 
double Product of 3a and 26 being multiplyed to- 
gether. | | 
And the Square Root of 22-204 100 Is a«-10, 
for the two Squares in this Compound Square 
Quantity are aa and 100, whoſe Square Roots are 


à and 10, and 204 is the double Rectangle of 10 


and a, they being multiplyed together. 

The foregoing Theorem being well underſtood 
will be of excellent uſe in the Reſolution of Que- 
ſtians, producing Quadratick Equations, as you 
will find by the Queſtions contained in the next 


Chapter. \ 5 


III. When it is required to extract the ſqare 


Root of quantity whoſe Root cannot be exactly 


extracted, then prefix the rad ical ſigu to it, which 
ſhall repreſent its Square Root So the Square 


Root of be is be, or / 2) be, and the Square Root 


of c is thus repreſented, viz. „ h, Or y/ (2) 

Eb, Cc. 
IV. From a due conſideration of the foregoing 

Theorem, a way is diſcovered how by having any 


two of the members of a Square formed from a bi- 


nomial Root, the third member may be found out. 
For = | 

Wien two Affirmative Square Quantities are 
21ven for two of the members of a Square for- 
med from a binomial Root, then take the Roots 
of thoſe two Squares and multiply them the one 
by the other, and double the Product, ſo ſhall 
that Product being doubled be the third member, 
which being annexed to the two given Squares, 
either by =, or — , it will make an exact Com- 
pound Square, whoſe Root (all be a * 
1 1 os 0 


Ea + 2 
— 4 : Pg 2 P 
* vw 

"Pp 
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So if aa—|—bb were given for two of the mem- 
bers of a Square, firſt, I find their Roots to be 
4a and b, which heing multiplyed the one by the 
other, produce ab, and that Product being doubleg 
gives 2ab, for the middle Term of the Compound 
Square Quantity to make it a compleat ſquare, the 
Root whereof is a Binomial, viz. 44 -E 2a -|- bb, 
if the ſaid double product be joyned to the ſaid 
ſum of the Squares by the ſign—, it will give the 
Compound Square Quantity 22 - 2h - whoſe 
Root is 4— 6. | 

Alſo if 2544 16bb were given for two of the 
members of a Square, whoſe Root is a Binomi- 
al. The ſaid Square being compleated, will he 
254a—|-40ab —j- 16%, Or 25a4—4oab-|- bb, 
whoſe Root is either 54-|- 4b, or 54—46. 


V. When the two given members of a Com- 
pound Square Quantity, whoſe Root is a Bino- 
mial, are the double product or rectangle, and one 
of the two affirmative ſquares, divide half the ſaid 
double product by the Root of the gi ven ſquare, 
and ſquare the Quotient, ſo ſhall that ſquare. be 
the third memher ſought, which being joyned to 
the two given Quantities wich the ſign =, it will 
give you a compleat ſquare having for its root a 
Binomial. 1 

As for Example. Let 44 E 2 ba be propoſed 
for 1 of the members of a ſquare, whoſe Root is 
2 Binomial: Firſt, I take half of (26a the ſaid dou- 
ble product and it is ba, which being divided by 
(a) the Root of aa) the given Square, the Quo- 
tient is b, whoſe ſquare is'bb for the third member 
ſought. -_. I | 
Again, Let 254 ＋- 404 be the two propoſed 
terms of ſuch a ſquare, whoſe Root 13 a Binomi- 

| al, 
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al, and let it be required to find the other 
ſquare which ſhall make it a compleat ſquare, 
raiſed from a Binomial Root; in order to which, 
firſt, I take half (4:4) the double product, vix. 
20a, and divide it by the Root of ( 2544) the 
given ſquare , which is 5a, and the Quotient is 
4, which being ſquared, gives 16 for the third 
member required, which being joyned to the 
reſt, gives 2544-4-404-]-16 for the ſquare com- 
pleated. 5 f 


VI. When the two given members of à ſquare 
raiſed from a Binomial Root, are ſuch that one 
of them is a ſquare affirmative without any 
Number or Quantity prefixed to it, and the 
other is the Root of the ſaid ſquare multiplyed 
by ſome other Quantity, then is that other Quan- 
tity by Artiſts called the Coefficient, and if you 
ſquare half the faid coefficient, or, (which is all 
one) take 3 of the ſquare of the coefficient, that 
{hall be the third member required, which being 

joyned to the two given quantities by the ſign-＋, 
it will give you a compleat ſquare raiſed from a 
Binomial Root. | DOE 
' Example. Let the two given members of a 
ſquare be aa aba, and let it be required to find 
out the rhird member. Here the coefficient is 
20, half of which is b, which being ſquared, gives 
bb for the third member which was ſought, ſo is 
the ſquare compleated aaÞ-24b-|-bb. 10 

In like manner, if the two given members of a 
ſquare were a- Ha, and it were required to find 
out the thid member. 5 175 
Here the coefficient is 6, half of which is; þ 


; b — 13 
a oe whoſe ſquare is mb, or 5 for the mem 
ber 
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ber ſought. Alſo let the two given members of a 
ſquare be 44 f 84, and let it be required to find 
cout the third member. Here the coefficient is 
8, half of which is 4, whoſe ſquare is 16, for 
the third member required, ſo is aa+84-+16, a 
compleat ſquare, whoſe Root is a4. oe > 

Again, if the two given members of a ſquare 
be aa—ca, and the third is required; Firſt, I take 
half the coefficient c, viz. 5 c, and then ſquare it, 

and it gives 4 or & for the member ſought, and 
ſo is the Square compleated aa—ca-|-t cc, whoſe 
D c od ©, 0 

In like manner, if it were required to make 
aa- 3a a compleat ſquare, take half the coeffi- 
cient (36) which is 55, or zb, whoſe ſquare is 
2bb, or 9®® which being joyned to the two given 
Terms with the ſign-E, it gives aa-|-3ba-+3bb, 
whoſe Root is 2 35. 5 

The ſame Rule is to be obſerved for the ſqua- 
ring of half the coefficient when it is a Fra- 
Aon. _ 2 EO nc 0. 

As for Example. Let the two members of 
8 N raiſed from a Binomial given be aa-|- 
2, and let it be required to find the third 

7 | 

member. Here half the coefficient is 


2 Juda tebde- re 
being ſquared, n for the mem- 
ber ſought, and ſo the ſquare being compleated, 
bd+3c bbda+6bdc+ gee | 
is aa f 2 ͤ3 35 whoſe Root is 

ba ze | \ 


bdl-44e 
which 


721 


VII. When 


— E >” a——_ 
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VII. When the Root of the given ſquare hath 
no coefficient, then the number 1 is ſuppoſed to be 
the cor efficient, half whereof, ( viz. 1) being ſqua- 
red, gives (2) the third member ſought 'to make 
it a compleat᷑ ſquare. 


So aa—|- being given for 2 of the members of 


a ſquare raiſed from a Binomial, its third member 
to make the ſquare compleat will be 4 for aaa 
=4aa—-14, where the Coefficient is 1, whoſe half 


is 2, which being ſquared, gives; for the third 


member fought, ſo the Square being compleated, 
is 4a E A-, whoſe Root is a=|-+- 

This Chapter ought to be well underſtood de⸗ 
bore any further progreſs be made, for the man- 
ner bow to reſolve Queſtions which. produce 


Quadratick (or ſquare ) Equations doth ae 


pally depend thereupon. 


N ES * 71 F 


Concerning the Reſolution of 
Queſtions producing Qua- | 


dratick N tions. 


E Usdratick E e Equations y are 

ſuch ad fected or Com pound Equations 
as | conf) ſt of three terms, the higheſt of which 
ts 
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is a ſquare, and is called the higheſt term in the 
Equation, of which three terms two are always 
unknown, and the third is always known? the firſt 
of the three is the ſquare of the Quantity or Num- 
ber ſought, and the ſecond Term is the Product 
of the Quantity ſought, being multiplyed by 
ſome known Number or Quantity, and is cal- 
led the Middle Term of an Equation, and the 
third Term is a Number, or Quantity purely 
known. 5 

- So in this Equation, viz. aa bag, the firſt 
and higheſt Term or member is aa, which is the 
ſquare of the Quantity or Number ſought, and 
ba is the middle term of the Equation which is 
the Product of the Quantity ſought, it being 
drawn into? (which is known) and the third 
term or member of this Equation 1s b, which 1s 
really known, and is uſually called the Abſolute 
Number or Quantity given. 


II. The Equations of this kind are of three 
Forms, which are laid down by Mr. Kerſey, in the 
fifteenth Chapter of the firſt Book of his Elements 
of Algebray, as followeth, viz. Wo, 


Equations of the firſt Form. 
444-64 = 55] | aaca=b 
aana 8a — 48 | aaaa-Hda = 
aaa 4e 837 daaana-\-gana=h. 


Equations of the ſecond. Form. 
aa—ba=k 


44—1 34 — 24 
aaaa - GA . | aaaa—paa—=d 
 AARMMA>=2AAA=48 aaaaaa - maaa = 


Ce . Equas 


Equation of the third Form. 


eee eee 
Jaa -a. t Fa- , 
. aaa x | | aaa aaa t 


4 


III. The Reſolution of Equations which fall un- 


der the firſt Form. | 
When an Equation is compoſed after any of the 
three foregoing Forms, and any known Quanti- 
tics axe mixed with unknown, let it be ſo re- 
duced by tranſpqſitioſ (according to the Rules 
of the Eleventh Chapter) as that the known 
quantities may poſſeſs one ſide, and the unknown 
Quantities, the other fide of the Equation. 
N | Kn C717 1 ti 


Example. Let this J quation de given, G2) 
aa I ba=—ba-|— bac. r 4 

_ By the tranſpoſition of B on the firſt part of 
the Equation, and -b one the ſecond part, it 


VVV 
bac —b, which is an Equation, of | | 
And when your Equation is ſb reduced, add to 


f the firſt Form : 


each part of the Equation the ſquare of half the 
coefficient, and fo will the firſt part of the Equa- 
tion be an Exact and compleat ſquare, then ac- 
cording to the 2d and 3d Rule of the Fourteenth 
Ch1pter extract the ſquare Root of both parts of 
the Equation , and from the Square Roots of 
both parts of the Equation ſubtra& half the co- 
ethcient, and then you will diſcover the value of 
4. As in the following Examples, 5 


- 


w” 


0 bl I ö : 
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7 
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Queſt. 1. 


What number is that which being ſquared, and 
multiplyed by 8 (or h) the ſum of the ſaid Square 
and Product is equal to 384 (ore)? 


6 


Reſolution. 
1. For the number ſought put p 
2. Whole Square is aa 
3. Its Product by 8 (or ) is ba 


third ſteps muſt be equal to 
384 (or e) whence this E- 
quation. 01 189 

5. To each part of the equa- 5 20-04 
tion add the {ſquare of (1b) -b Ab =:=+36 
half of the coefficient, then Ho Bar 

6. Nau, by e e _ | 15. 

Juare root of both parts o Aan 
hs equation by the ſecond 5 % 
and third Rules of the 14K rr 35 
Chap. it will be reduced to 3. 

7. By en o 2 8 
to the ein pant of e . a. 
Equation the 5 of a is v 20 
diſcoverd to. e . 1 
Which Equation is thus expreſſed in words, vis. 

the number ſonught is equal to the remainder, when 

) 4 is ſubtracted from the ſquare robot of the 

ſum of (e) 384 and æ of the Square of () 3 (added 

together) which is 16, ſo that the value of a is 16. 

For c A = 4ο and / (2) 4000==2c. and 20 


C0 2 Queſt, 


4. The ſum of the ſecond and ee 
0 aa-\ ba 
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Queſt 2. 


What number is that whoſe Square being mul- 
tiplyed by 4 (or b ) and its Biquadrate (or 
fourth Power) multiplyed by 6 (or e) and the 
Products added together, the ſum is 3850, (or 4) 


_ Reſolution, 
1. For the number ſought put a 
2. Its Square multiplyed by b is baa 
3. Its Biquadrate multiplyed 
by c is : . W 


4. The ſum of the ſecond and 
third ſteps muſt be equal to | 
3850 (or 4) whence this caaaa-＋baa 8 

„ J By! 

5. And becauſe the higheſt 


power of the equation is WES 
multiplyed by c, thereforeg, aaaa f g= 
| each part being divided ODT 
buy c the equation is 
6. To each part of the equa- 
tion add half the * Of aaa -- bb 4 bb | 
the coefficient (=) and r 48, 


the equation will be 5 
7. Then the ſquare Root of 

each part of the equation 

in the ſixth ſtep, being ex- h 7 

tracted by the ſecond ande. “ 

third Rules of the 4. 9 80 | 

the equation then will be _ 
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8. And by the tranſpoſition 
6 x 
of — to the ſecond part o 
25 


the We the value off 44=#(:); 8 

4a ls found to be | 
9. And becauſe the equation 

in the 8 ſtep is the value of 

aa, therefore if the ſquare 

Root of each part of that x ;,>42) y/: £4. £ 

\ c Fae 


equation be extracted, the 
value of a it ſelf will be 


diſcovered to be | 
which in words is as much as to ſay the Number 


ſought (or 2) is equal to the ſquare Root of the 
remainder when DE is ſubtracted from the 


ſquare Root of the ſum of J (or 2 and 147 
(or =) being added together, fo that the va- 
lue of a, (or the number ſought is 5. For 

uni 6 M0 76 «x 765. ; 
1. * = and . =) === 25 and: 

25=5, Which is the number ſought. 
The Proof. 

1 4x 3X5-|-6x5x5x5x5=3850 


You muſt remember always to reduce a Fra- 
Aion to its loweſt Terms before you extract its 


Root. 


e III. The 
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IH. The Reſolution of Equations which fall 


under the ſecond of the three Forms before men- 
tioned. 


Queſt, 1. 


What 1 is that Which having 8 (or 55 
times its ſelf ſubtracted from irs Oy the remain. 
der is 48 (ore)? © 


5 
* the number ſought put 4 
Then will its ſquare be a 


The firſt ſtep multiplyed by is ba ; 
If the third ſtep be ſubtra- . 
8 aa bac 


. 


c ted from the ſecond, the re- 

mainder will be 48 { or c ) 

whence this equation | 
5. To 8 70 pare of that 1 

tion add the ſquare of (350 0 1 

half the coefficient, and 4 87 a Le — 
be | | 
6. ExtraR the ſquare Root of 

each part of the laſt equal 1 


; 
tion by the ſecond and third b=F: c+—bb 
Rules of the 14th _ > 7 

and it is 1 9 5 

7. And by the tranſpoſition of is 
3b to the ſecond part of the & . SES Wis 
equation, the value of 4 a 3 
diſcovered to he 12. | 

which in words is as much as to ſay, the Num- 

ber fought (or 4) is equal to the ſum of the uni. 

verſal Square Root of the ſum of 48 (or c) and a 

fourth Pſy: of the ſquare of (or ; | bb) being added 

to 


J. Square half the coefficient, 


7. By the tranſpoſition of—35 
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to 4.(or Þ) which is 12 for 1=18 and 1 Cd 


| 48+16=64. and 64. 8, and 8-1-4 % =12. 


The Proof. ef 


12812 —8$x12==48 


bur 6 Queſt. 2. 2113 3 

What number is that which having 12 (or) 

times its ſquare ſahtracted from ĩts Biquadrate, or 
forth power, the remainder is 3328 (orc)? 


- Reſolution. 
1. For the number ſought put | a 
2. Then its biquadrate is | aaaa 
3. And its ſquare multiplyed 5 


by 12 (or b) is 

4. The difference of the ſe- 
cond and third ſteps muſt a 
be el 8 haa® 0 ND ncerenench 
whence this equation, v:z. 


21 2a-bba+ r bb 


and add it to each part of 
the equation, and then it 
will be 8 

6. Extra the ſquare Root of 
both parts of the equation 
by the ſecond and third 
Rules of the 14 Chap. and 
then the equation will he 


A 


ag - — “] ̈ù e- 406 


8 


— 


to the contrary Coaſt the 
value of (4) the number 
ſought will be diſcovered 

to be „5 1 


4 0 4. 26 


GE 


CEE 8. By 
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8. By extracting the ſquare 
root of both parts of the 4 — 
equation in the 17th ſtep a=(2V:c44bb-1b 
the value of 4 is found to 
be 8. | 

Which is as much as to ſay, that the Number 

ſought, (or a) is equal to the univerſal ſquare root 

of the ſum of 6 (orb) being added to the uni- 

verſal ſquare Root of the ſum of 3328, (or c) 

and 36 (or ) which upon tryal you will find 

to be 8. | 

For, c= 3328, and 6=1 2, and 4bb=36, where- 
fore 3328-35 =3364 , and /: 3364=58, and 
58+ (56) 6=64, and /: 64=8, which is the 

Number ſought. | ns YO 


Chap. 15. 


IV. The manner of reſolving Equations which 
fall under the laſt of the th ree forms before-men- 
tioned. 55 | 

Let the equation propoſed (if it falls under the 
third and laſt form ) be reduced to an equation 
of the ſecond form, by the tranſpoſition of its 
terms, as in the following queſtions, v:z. 

What Number is that whoſe ſquare being ſub- 
tracted from 12 (orb) times it ſelf the remainder 
is 32 ( orc)?- „ Fe. 


Reſolution. 
1. For the number ſought put a 
2. Its product by 12 (orb) is oa” 


ſubtraQ (44) the ſquare of 


3. It from the ſecond ſtep you 
ba aa 
the firſt ſtep, the remainder 8 


4. The 
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4. The remainder in the third 
ſtep is equal to 32 (or c ba = aa 
whence this equation 


Now by tranſpoſition I reduce to an equation 
of the ſecond of the foreſaid forms. And Firſt, 


5. By tranſpoſition of 44 to . 
the contrary part, the e- _ba=c-f aa 

? quation is 

6. Then by tranſpoſition of c 

in the fifth ſtep, the equa- © ba—c=aa 

tion is 5 | 

7. And by tranſpoſition of ba 
in the ſixth ſtep, the equa- p>—c = aa—ba 
tion will be f =. 
| aa—ba——c 


So that from a due conſideration of the method 
uſed in reducing Equations of the third form to 
equations of the ſecond form you may eaſily per- 
ceive that the work of tranſpoſition in the fifth, 
ſixth and ſeventh ſteps is performed only by 
changing the ſigns of all the Terms of the E- 
quation in the fourth ſtep, viz. by changing A in- 
to-, and into F 
So the Equation in the fourth ſtep is ba 44 
22 : = | | 
And by changing the ſigns of ba—az on the 
firſt part of the Equation, and of c in the ſecond 
part into —ba-jaa, and —c, the Equation will 
then be—ba-aa=—c, or aa -a = -c, which is 
the ſame with that in the ſeventh ſtep; and it is 
now an Equation of the ſecond of the three fore- 
going forms, ſo that I gow proceed to the ſolu- 
tion of the Equation © 
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8. The ſquare of half the co- ' 
efficient (2%) in the 05 


ſtep to each part of the tie! 55 
equation, it will then be | | 
9. The ſquare root of each 
part of the laſt equation | 
being extracted by the ſe- FE =: 00 
cond and third Rules of the 
14 Chapter the equation j 
will then be 
10. And by the tranſpoſi ron | | 
of £b1n the ninth ſtep to 3 ! 1, 


the contrary part, the va- 
lue of 4 will then be found 


to be (8) J 
which is as much as to ſay that the number Wbt 


(or 4) is equal to the ſum of 6 (or 25) being ad- 
ded to the Square Root of the remainder, when 
32 (or c) is fubtracted from 36 (or i & 3 which 
is 8. For, 14b—c=4whoſe ſquare Root is 2, and 


2+6 (or 7 which is the number 12805 
„ 


128 296 


And 96—64 (za) =3: (orc) which was pro 


pounded. 
V. The Reſolution of various Queſtions pro- 


ducing org 0 u . Jo 


Oueſt 1. | 


There are two Numbers whoſe ſum is is12 190 or 5 


and the ſam o their ſquares is 90 7 75 7 9 1 dle 


nd what are thoſe numbers? 
Reſo- 
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Reſolution. 


1. Fox one of the numbers ſought put 6:48 

2. Thea the Goo _ be R 
Then the ſum of their B50 

” Squares will be y $ Ae 3-48 
Which quantity in the 3 

8 third rat, equal to 80 0 5% —2b ＋ 2440 
n this equation | 

W hich equation being - 

duly reduced by the rules LL 
of the eleventh Chapter Din 1's 
giveth this equation;ci; 7 oO 5 1 

s. Which Equation being / 
ſolved according to the gre "Tf A 
third Rule of this Chap- ( Ci 74 2 
ter, the value of 4 is diſ- : 
covered to be | 

7. Wherefore I cortinde the numbers — ar are 
8 and 4, for their ſum is 12, and the ſum of 
their ſquares is 80 

8. Moreover the Equation: in the lxth — will 
vn this | 


; Canon. | 

II from half the given ſum of the Como you 
ſubtract half the ſquare of the given ſum, and to 
the remainder you add half the given ſum, th 
ſquare root thereof being added to the ſaid half 
ſum of the numbers, the ſum of this addition will 
give you the greater number ſought, and the 
greater number being ſubtracted from the given 
ſum of the numbers, will give the ler number 


E 
F Quel. 


Ma 
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Queſtion v. 


There are two numbers, the product of whoſe 
multiplication i is 96 (or 5) and the ſum of their 
ſquares is 208 ( or ds I demand what are thoſs 
numbers? 


Reſolut ion. | 


1. For one of the numbers 
ſougkt put * 9 
2. Then by dividing 96 (or b) b 
by 4, the Quotient will 7 
give other which is 
3. The ſquare of the number 
in the firſt ſtep is 1 
4- The ſquare of the other „ 
number in the ſecond ſtep is a 
And the ſum of their _ 
ſquares i in the third and © 44e, 
fourth ſteps is | e 
6. Which ſum in the fifth ſtep? 
mult be equal to the given : 
ſum of the Squares 208 4 == 
(or e) whence followeth | . 
this equation, vix. J 
7. Which Equation in the laſt ſtep being duly re- 
duced by the Rules of the eleventh Chapter the 
value of a will be diſcovered to be 


a=y cc bb ie 


8. So that I conclude the numbers ſought to be 12 
and 8, for their product is 96, and the ſum of 
_ their ſquares i is 208, 


9s More- 
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9. Moreover the Equation in the ſeventh ſtep gi- 
veth this 


CANON. 


From 3 of the Square of the given ſum of the 
Squares ſubtra& the Square of the given Product 
of the Multiplication of the numbers ſought, and 
extract the ſquare Root of the remainder, and to 
the ſaid Square Root add half the given ſum of 
the ſaid ſquares, and then extra& the ſquare root 
of the ſum of that Addition, ſo ſhall that ſquare 
Root be one of the Numbers ſought, by which 
if you divide the given Product, the Quotient will 
be the other Number ſought. 


"QUESTION à 


There are two Numbers whoſe ſum is 12 (or b 
and the Product of their Multiplication is 20 
(orc) what are the Numbers ? ; 


RESOLUTION. 


1. For one of the Numbers [ 5 
ſought put | 5 
a. Which if you ſubtract from | 
(12) the given ſum, the po 
remainder will be the other 
FT number, vix. i | h 
3. And if the firſt and ſecond 
ſteps be multiplyed the 1 
one by the other, the Pro- 
duct will be 


4. Which 
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4. Which Product the Queſtion Fe 
requires to be equal to 20 0 Þ ba A 

from whence this equation 
5. Which equation is of the third and laſt form, 
mentioned in the beginning of this Chapter, 
which being duly reduced s Nallet $ 6k: me 
eleventh Chapter, it wall BB oft Pig 
10 


beer, 15 

6. "Which Eqnation being ſolved actorditig- to the | 
method uſed iu the fourth Rule of this ed | 

| "The value ot 4 will be Wechered to be | 


— » Dl 16. 


7. So that 1 conclude the Numbers fought to he 
10 and 2, whoſe ſam is 12, and their product 
20, according to the conditions of the Que- 
ſtion. Moreover the Equation in the ſixth ; 
Rep, will preſent you with _ 


CANON. 


From the Square of the half given ſum of the . 
Numbers ſought, ſuhtracted their given product, 
and exttact the ſquare Root of the remainder, and 
to its ſquare Root add half the given ſumꝭ of the 
numbers ſought, ſo ſhall the ſum of that Addition 
be the greater number ſought, which being ſub- 
- road rom the ſaid. given ſum: will — the 

eller | 


Queſt. 
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QVEST. 4 


There are three Numbers which are Geome- 
trical proportionals continued, the mean where- 
of is 12 (or &, and the two extreams are ſuch, 
that their difference is 18 (ore) I demand what 
are thoſe three Numbers? | 


PTV 


1. For the leſſer extream V 
2. Then the greater will be a-\-c 


3. Then will the product 
made by the multiplication { EE 
of the SN of the firſt aa ee 
and ſecond ſteps be 

4. Which Product (or Re- 
ctangle) in the third ſtep |  _ 
mult be equal to the ſquarep aa cal 
of {12 or 5) the mean | 
whence this Equation, 

5. Which Equation being or = 
ved by the ſeconq; Rule off ©, . 
this Chapter, the value of a een 

wil de nme 7+: ES 

6. I fay the extream proportionals. ſought are 6 

and 24, whoſe difference is 18: Fr, 


+7 io RBI 

6 : 12. :: 12: 24 or oa ; 6: _ 
7. The Equation in the fifth ſtep being well conſi- 

derec, will preſent you with this | 


' CANON, 
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CANON. 


If to the Square of the given mean you add 
the ſquare of half the difference of the extreams, 
or (which is al one) + part of the ſquare of the 
given difference of the extreams, and extract the 


ſquare root of the ſum of that Addition, and then 


from that ſquare root ſubtract half the ſaid diffe- 
rence. the remainder will be the leſſer extream, 
and if thereto you add the given difference, that 
ſum will be the greater extream. aol 


Q RE 


A Draper ſold a piece of Cloth for 241 (orb) 


and gained as much per Cent. (or c) as the cloth 
coſt him, I demand how much it coſt him? 


RESOLUTION. 


1. For the price which wed 
cath cart, put. -,- 7 

2+ Then will the gain by 7s 

ſale be . 

3. Then by the Rule of three) 
find how much is gain- / 5 
ed per Cent. ſaying, 


e, eee 2 ſo > "Y 


that his gain per cent. was 
4. Which quantity in the 3d / 


ſtep according to the te- 
nure of the queſtion muſt 
beequal to what the cloth 
coſt in the firſt ſtep whence 


this Equation, viz. 


RL fs amd woo oe A 


8 


> 


a 
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the Rules of the eleventh 
Chapter, it will be 

6. Which (being an Equation, 

of the firſt of the 3 —_ 
delivered in the beginning 
in the fifteenth Chap.)being | 


5. Which being reduced 5 | 
ad- ca cb 


2 


ab : * 
ſolved by the 2d & 3d rule | 
of the 14 Chapter, the va- 
lue of a is diſcovered to be 99% 1X7 Di | 
I ay the cloth coſt 20 J. which is the value of 

a, for Vc and JO——=0, ſo that he 

gained 4 J. in laying out 20: For, A k 


ü %Cö;ô %6ir 
20 4 „ „10 „% 
and ſo the conditions of the Queſtion are ſatisfied. 


A Merchant bought a certain number of pieces 
of cloth, and paid 30 pounds (or 5) per Cloth, 
and ſold them again at ſuch a rate per Cloth, that 
if the pounds he ſold a Cloth for be multiplyed 
by the pounds he gained per Cloth, the product 
will be equal to the Cube of the number of pounds 
gained per Cloth, I demand what, he gained per 
Cloth, and what he ſold each Cloth for ? 
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n= E S O E £10 Miel 
1. For the number of pounds 1: 


gained per Piece, put | 
2. To which if you add 30 


r 
.& + 
# 


or) the ſum will be the! 
number of pounds it was 

fold for per piece, vi. 

3. And if (according to the 
_ of the Qu wa) Wo SF 
econd ſtep be multiplyed aa = 
by the firſt, the r | | " 
will be | 

4. Which Product in the third) 
ſtep, muſt( according to the 
nature of the Queſtion) be 
equal to the Cube of the 7 
pounds gained per Cloth in 
the hrſt ſtep, whence this 


aa HE ba aa 


e nation, ME... oY * 
5. Which equation being re. 9) 

duced by the third 3 6 

ſixth Rules of the eleventh 

Chap. it will then be 
6. Which equation in the 5th / 


— =bþ 


ſtep RAE, ſolved * the ee 
7h Rvle of the Ath ap. f. I b 
950 dhe ch N. oi. this ws STM 
Chap. the value of a wil \ 
be diſcoyered to he | h 
which is as much as to av in words, 4 (or the 
gain per Cloth) is qu! to the ſum when z is 
added to the Square Root of the ſum of 30, and + 
added together, ( viz. the Square Root of 3o 2 
whieh 18 52s. 9 | 
\ | 


I ſay, 


* 


— 


1. For the number of days 5 
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I ſay he gained 6 pounds per Cloth, and he ſold 


it for 36 pounds per Cloth, which two numbers 
will ſatisfie the conditions of the queſtion. 


- The Nee 
6X36=6x6%6==216 


| CES... © 
A Brick-layer, and a Labourer wrought toge-, 
ther at the Building of à certain houſe 42 days, 
(orb ) and the labourer he wrought 4 ( orc) days 
more than the Brick-layer did to gain one pound, 
and at the end of the 42 days. the Brick-layer 
received for his work 14 pounds ( er 4) more 
than the Labourer, I demand how many days 
each of them wrought for x /. 5 N 


RESOLUTION. 


which the Brick-layer 4 
wrought for /. put | 
2. Then according to the E 
conditions of the queſtion, | 

the number of days that 

the labourer wrought for | 
„Ie ini gt 
3. By the Rule of proportion 

find how many pounds the 5 . 


0 
: 7 Z 7 
| — 

* * 

" * - * 

* 
- 
* Y 6 * 
o 
0 


Brick- layer received for 
the work of 42 days, as 


followeth, 


e Px g 53 | 2 ; 
1 . . : 111 1 2G! HE, 
which bs | | 

DS 2: 


| 
| 
! 


Wt ſhillings , 
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i 


4. Then find out by the Rule) 

of 5 how many pounds the | - 
Labourer received for his 
work in 42 Io er, 


ca: 1 * 6 4a boy 5 
which is . 8 
5. But the Brick- layer receiv-] 
ed 1 2( oub) pounds more| - 
than the Labourer'for 422 
e* (Mays work, whereforeif to 
the ath ſtep yon add 4 or 5 DN, 
it will be equal to what Moin 
the Brick- layer received in 
- tte third ſtep, whence this“ 
Eqvation, viz. ' | 41521ode. 
6. Which Equation being re. 
duced by the fourth, ſe-{ | 
cond, and ſeventh Rules of a4; car 
the eleventh Chapter, it | 
will then be amg 2 
7. The Equation in the fifth 5 an | 1 
ſtep being ſolved by th 1. | 
Rule of this Chapter, the 
value of 2 will * deve 9113 10 2 
red, -V1Z, | BY X 
which is as much as to ſay 42 ( or the number of 
days which the Brigk-layer wrought is equal to 
the difference when (% 2 * Trhtrathed from the 


ſquare root of the fum of 7 or 66 HUD 4) 4 
which i is 100 = „s 5 


EAA 


—. 


, 


„„ 4% F# - 


1112 1 1 


1I "IF the Brickelayer wrought. 8 days for 
And the Labourer I 


412 
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8--4=12 days, which two numbers will ſatis fie 
the conditions of the Meltiony as will ** by 
the 


4 iy a0. 


PROOF. g 


Firſt by the Rule of Three find atk the Brick- | 
layer received for the 42 days, ſaying, 40 8 


* 
_— 


14 


Then find how ets tl Tabadier * 
for his 42 days work by the es of 1 


ſaying, 55 


N how 2.98 n 8 days - 1. N J. r ff J 10. 
12 1 3 „ eee 
So that 1 Hnd the peibk-hiye? for his 42 days 
work received 5 1.—5 5. and the Labourer 3 1.-—1os. 
which is 1 383 or 1 21. lels than the Brick- 


layer received. D 


— 
q 21 * 2 «» £2 4 b 9 * 
: * 1117 # 5 — 
5 + 139 2 1 #. 24 
* 9 114 
* 


„ 
118 


51 (>) b . 33 
A Geige boug ht a Houſe, hd ſold it again 
for 280 pounds (or 1 ) and by its ſale he gained 
ſo many pounds, that their Square being added 
to the ſquare of the number of pounds it coſt him, 
the ſum will amount to 52000 (or c) Au nem » | 
I demand 2 much the houſe coſt him 4 51 i 


7 
Lider 
4 


iD 4 2— ba KE So. 
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f 


* E SOL O 7 O . 


1. For the number of pounds ; 


which the houſe coſt, put 5 

2. . 4 — will the FR by its b 855 
e uare of its ürſt 5 ah a 

"a Squat y 3 10 4 VS 
4. The Square of the gain by 3 

Sale is S a- bb 
5. The ſum of the two quan- 

tities in the third and 3 * 


fourth ſteps is 85 
6. Which quantity in the . 
fifth ſtep is equal to 5 ES! 
(or c)whence this Equation « mo 264-|-bb 1 
7. Which equation being re-? 
duced by the third and 
Aeventh Rules of the e- 
lexeuth Chapter it will bed. . 
8.8 b cee e de 1 _; 1108s, 
v the third Rule ofC /i 
this Chepter the value of a Vit 4 TH 
will be diſcovered, wiz. 
which is as much as to ſay in words, (a) the 
price which the honſe coſt is equal to the ſum 
when half what he ſold it for is added to the. 
e Root of the ſum of half the; {om ſum of. 
the Squares: added to à. fourth part of the Square 
of- what it was, ſold for, that ſum being made 
leſs by half the Square of what it was ſold for; 
which was 220 J. and he gained by the ſale 60 J. 


For, 


S 66 3 5 
—= 6000, and —=1 9600, and — 39200, now 
Wy a = 2 


26000 
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260001 9600=45600,,and 456 ——3920 0. 
6400, and 2) 6400==$0, and 89-4: (14); .140 

=220, which is the number of pounds the houſe 
coſt, and 280-2206, which is the number of 
pounds he gained by the Sale of the houſe; as you 


The: Proof. 263 bland 


3 
EV 


„ 220 ½ 20 A800, And o 
S oO = 3609, and „ 
_ 48400-þ,3600852000, ũQ 


whereby the conditions of the queſtion are an- 


ſwered. : 7 an 


if 3301 


2 & * 
1 7 76 ; Dis If 7 = 
: 2 V E S ; 8 * 0 2 N 4 10. 4 * LY 0 > 4 , 
; *. 30 7114 11 


TE , 
424% © 4 


N 
? 


A Draper ſold 2 piecesof Cloth ( whereof one 
contained 6 (or b) yards more than the other) for 
two equal numbers of ſhillings, the leſſer piece 
he ſelleth for 2 (or c) ſhillings, per yard more 
than the other, and the number of ſhillings which 
one piece was ſold for, did exceed the number of 
yards in both pieces by 186 (or 4) the queltion. 
is what was the Number of yards in each piece, 
and what each piece was ſold for per yard? 
» yimuR ES OE Ni 


1 


1. For the number of yards „„ 
in the leaſt piece put 1 9 | 
2. Then will the yards in they ab . 
greater plece be ö „„ 
3. Then will the ſum of the 0 
yards in both pieces he F | we” 


D d 4 A. Thin 
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4. Then if (according to the 
nature of the Queſtion) to 
the ſum of the yards in the 
third ſtep, you add 186 $ 
(or d) the ſum will be the 
number of ſhillings which 

ceeach piece was ſold for, v5. 
5. And if the quantity in the 
fourth ſtep, be divided by 
(a) the quantity in the firſt | 
ſtep the Quotient will give 
the number of hillogsf 
that 1 yard of the leaſt | 
Piece was ſold for. , 

6. And if the ſaid Quantity 

in the fourth ſtep be divi- 
ded by the number of yards 
in the biggeſt piece, (which 
is the Quantity in the ſe- 
cond ſtep the Quotient will 
give the number of ſhillings 
- that a yard of the biggeſt | 


iece was ſold for, which is: Ke 


7. If to the Quantity in they 
ſixth ſtep you add 2 (or c)ę 
| ſhillings, it will then be 


4 mo 
* 

3 
K. 


2b CA 


8. Which Quantity in the ſeventh 5 - the Que- 
ſtion requires) is equal to the Quantity in 
the fifth yy whence this Equation, Viz 


— 
4 


aw 


„ Which 


| 


| 


—— 
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9. Which equation in the eighth ſtep being re- 
duced by the Rules of the Hleventh Chapter, it 
will then be i 
„ene x e ee eee rioidn cn 
0 mae Es — 24 | 


” 4 * 
j 4 p 3 7 © 2.86 t ", #'s N 
Ci f 1 4 * ; ; ; C 2 : "+ "BYE 
. ; — 


* 


0306147 - 2 DAAW C107 14467 2B6VW JOIRG 9440 
10. The Equation in'the laſt ſtep being ſolved by: 
the third rule of this Chapter, the value of 2 


"i 


w1ll be diſcovered to be 


2 bbybd — bygbb--cb-2b 
e 


12 8 FR, # . : 3 p 
IS 65 3 3 þ& 
? 


11. But if you conſider well the Equation in 
the ninth ſtep, you will find the coelticient to 
be o, for So, and therefore — 4 = o, 
whence the middle Term in that Equation 
is 0, and therefore the middle term e 
moved, the Equation will be A 
which is a ſimple Equation, and if the Square 
root of both parts of that equation be extracted, 
the value of 4 will be diſcovered to be S 


Daa, which is the ſame with the value of 4 in the 
_ tenth ſtep, as you may eaſily find upon Tryal, 
wheretore I ſay, - 
The number of yards in the leaſt piece is 24. 
And the number of yards in the biggeſt piece is 
24-+6=30, which two numbers will ſatisfie 
4 conditions of the queſtions, as will appear 
y | | 


The 


8 — — _ 


j 
| 
| 
7 
[| 
| 
| 


And the price of a yard of the biggeſt piece was 


— > — 2 . ——— — 
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r ot. 0013 5:7 
The Proof. 
The number of yards in both pieces is 24-|-30 
=44, which if added to 186 (as the Queſtien 
requires) will give the number of ſhillings which 
one piece was ſold for, which is 54+186—240, 
_ the leaſt piece was fold at 10 Shillings per 

Ya OL EY SAI $1 51.3 e163 10 SST DG on 


yards $, yard s 2 LEY 
24 „ 240 EF. ,7 x 


- 


** 


4 ® | 1 
8 441 24 1 


85. For, „ 5 
V 
30S 9007 2400904 $5 IL = $0, © © 
which is two ſhillings per yard leſs than the leſſer 
piece was fold for per yard, and therefore the 
anſwer is true, and the conditions of the queſtion. 


are ſatisfied. ro 


*. 4 2 
CC. 
% 7 
2 3 0 X | 
Chap. 16. | N 399 
| 0 F y 3 1 8 | A 
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CHAP... XVI 
The Doctrine of Surd Quan- 1 


I A LL quantities or Numbers whatſoever, 
whether Integral, or Fractional, are 
called Rational, but when the Root of any power 
cannot be exactly extracted, ſuch Root is called 
Irrational or Surd, and is expreſſed by putting 
the Radical ſign before the number ont of which | 
the Root propoſed ought to be extra qed; as 
or (2) placed before any number or quantity 
ſignifieth the Square Root of the quantity or 
Number, and / (3) the Cube Root, and / (4 the | 
Biquadrate Root, &c. So / 12,0r /(2 12 ſigni- | 
fieth the Square Root of 12, and / (3) 12 its 
Cube Root, G o. * T3. e 


II. Surd Numbers are two-fold, viz. Simple, 
and Compound; A Simple Surdquantity is when 
the Radical ſign is prefixcd to a Simple quantity, 
as / (3) 5 or (/) ab. | 2 
A A Compound Surd quantity conſiſts of ſeve- 
ral Simple Surds, which are connected together 

by Tor —, as / 4+ „s, and / ab- -H] d, 
and / (2) a which laſt Compound Surd is uſu- 
ally called an univerſal Root. 


* | III. To 


* 
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III. To Reduce Simple Surd quantities that 
_ different radical ſigns to a common radical 
n. 

et the Indices of the given Powers be redu- 
ced to their loweſt Terms by their common mea- 
ſurer, and ſet the quotients under their reſpe- 
Five Dividends, and multiply croſs-wiſe, ſo ſhall 
the product be the Index required, before which 
placing , it ſhall then be the common radical 
ſign required; Then raiſe the Powers of the gi- 
ven Roots to the powers ſignified by the ſaid 
altern quotients, before which ſaid Powers place 
the common radical gn found as before, ſo «ill 
you have new. ſurd quantities equal to the given 
quantities, and having equal Radical ſigns. 52 
Example. Let it be required to reduce /(') 8, 
and y/($) 12 to two other Roots equivalent to the 
former, having a common radical ſign. 71 fl 


OB VB) 12 
15 8 e 
Y(24\4096/(2)1728 


Firſt, the exponents 6 and 8 are reduced to 3 
and 4, which being placed under the given expo- 
nents 6 and 8 as you ſee, and having multiplyed 
Croſs-wiſe, viz. 3x8, or 46, you have 24 for a 
new Index, to which prefix Vs, and it is #(24,) 
for the common radical ſign, and then raiſing 12 
to the third power thereof, and 8 to the fourth, 
you have “24 4096 and / (24) 1728 equal 
to /(6;8, and /($)12. | 1 fog 


So if it were required to reduce /{(4)4, and 
MN to Surg, Roots equivalent thereto, ha- 
ving a common Radical fig, it will be as fol- 


NAla 


loweth. 
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22 
* 4 


MA) /(6)b | 
bs: 9h Wie to 
 F(12)aanand /(12)bb 


IV. Multiplication in Simple Surd Quantities. 
1. It the Quantities given to be: multiplyed 
have a common radical ſign, then multiply them 
together without any regard to the ſign, and to 
the product prefix the given Radical fign, which 

new quantity ſhall be the product ſought. | 
80 if Vs be to be, multiplyed by V8, the Pro- 
duct will be /48, and (3)4 by 3) 8 Produ- 
ceth V3) 32 and Ya by Vb, produceth /b, and 
z) c by Az d produceth VN cbd. Ge. 
2. But if the Quantities given to be multiplyed 
have not a common Radical ſign, let them be re- 
duced to ſuch by the third Rule foregoing, and 
then proceed as before. Fl | 15 
Example. What is the Product of V by 
#76)b? The faid quantities being reduced to a 
common radical ſign, will be Ni Ya and 12) 
bb, which being muitiplyed together, produce 
„( Iz) aaabb which is the product ſought. _ 
So the Y being multiplyed by V3) e they 
being Reduced to a common radical fign, are 
(bbb, and (6)cc which being multiplyed 
produce (6 )bvbce, . ; 
3. When a ſurd quantity is to be multiplyed 
by a rational quantity, then hrſt raiſe the given 
rational quantity to the power of the given quan- 
tity, whoſe Root is irrational or ſurd ; and then 
proceed as before. 1725 TJ 
Fo if it were required to multiply V by 5, 
the rational number 5 being raiſed to the ſecond 
power is 25, and then you will have to multiply  - 

N. 5 rs 


** 
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I by V5, whoſe Product is y/I25. 
Likewiſe / (3) 5 being to be multiplyed by , 


the Product will be 3) baaa, for 4 being raiſed 


to the third power is 4a, and / 3) b by y (3 DA 
produceth y/ (3 ) aaa as, before. 


V. Diviſion in Simple Syrd Quantities. 

1. Reduce the Surd Quagtities given to be di- 
vided to a common Radica] fign by the third 
Rule of this Chapter, and then divide the Quan- 
tity following the Radical ſign of the Dividend 
by the quantity following the radical ſign of the 
Diviſor, aud to the quotient prefix the ſaid com- 
mon Radical ſign, ſo ſhall that Surd quantity be 
the quotient ſought. 13 BE 


Example. There being given vi 5 to be divided 
by 4/3, the quotieat will be /5. And yb being 
to be divided by /, the quotient will be 2 
and / 2) 4 being given to be divided by y/(3)bc, 
the quotient will be y/(6) z. fot the given 
quantities being reduced to a common radical 
ſign, are (6) aaa and (6) bbce. 1 


VI. Addition and Subtraction of ſimple Surd 
1. When the Surd Roots to be added together, 
are equal, multiply any one of them by the given 


number of Surd quantities, ſo ſhall that product he 


the ſum required, before which prefix the radi- 
cal ſign given, ſo the ſam of V and V6 is V 4, 
for the given number of roots is 2, whoſe ſquare is 
and Y4:Y6 = 24,10 V) b being to be added to 
N 3 b, their ſum is 3) 8b and #(3) 4 being to be 
added to (3) a, and V (3) à their fam will be 
029, 
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V(3)z7a, for the given Number of Surds is 3 and 
V(3) « being multiplyed by 3, viz. Y (3) 27 (by 
the third part of the fourth Rule) the Product 
is (3) Ya which is the ſum of 3) 2, 4/i3) a, 
and V(3 a, which was required. * | 
2. When two unequal Surd Roots which have 
the ſame Radical ſign prefixed to each of them, 
be to be added together, or when the leſſer of 
them is to be ſubtracted from the greater, Then 
you mult firſt try whether they be commenſu- 
rable, or not; that is, if after they have been 
divided by their greatelt common meaſurer, the 
Quotients be rational Quantities, then multiply 
the ſum of thoſe rational quantities by the ſaid 
common Diviſor, and the Product ſhall be the 
ſum of the Surd Quantities propounded ; and if 
the difference of thoſe Rational Quotients be 
multiplyed by the ſaid common meaſurer, then 
will the Product be the difference of the Surg 
Quantities propounded. _ 
Example, Let it he required to find the ſum 
and difference of Y50, and V, their greateſt 
common meaſurer is Va, by which they being 
divided, the Quotients are Y25 and V, viz. 5 
and 1; whoſe ſum is 7, which being multiplyed 
by Va, the Product is % or s, which is the 
deſired ſum of the Surd Quantities propounded. 
And if the difference of the ſaid Rational Quo- 
tients, viz, 5-2 (or 5) be multiphyed by the 
ſaid common Diviſor .) the Product will be 
zu Vis, which is the difference of the Surd 
Quantities given, the leſſer being ſubtracted from 
the greater. 35 E 
But if the ſimple Surd quantities given to be ad- 
ded, or ſubtracted, be incommenſurable, neither 
their ſum nor difference can be expreſt by any 
wy im- 
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imple Term, or Root, but their ſum and — 
rence muſt he expreſt by = and ? as ſap 

you were to add 10 and 13 together, er | 
ſum would be /1357|+#/10,. and their difference 
Y13—/10. The like of other Ye expreſt 
by EN #50 bu WT eee 


* oY 


CHAP: XVII. 


The Parts 01 Ni umeration in 
Com pound: Surd Quantities. 


1 Aditi -4f Sub! e in cue, 
| Surd Quantities, _ 


HE Addition and SubtraQion e of Gomponnd 
Surd quantities is the ſame u ith the ſimple 
Surds, [having reſpect to the ſigns of Affirmation 
and Negation, viz. E and  _ 
So if to 6 = 18'(3/2) you add 4 Si) 
the ſum will be 10 -C) (5) and if from 
3 Eis (3) you: ſubtract 4-48 e the 
difference will be 2—7 2. 
Likewiſe if to 320 fot 108 (88 63 )y ou 


are to add ,/80—y/27-( woah 4 the. dum is 
5) and if you 3 
the 
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the latter from the former, the remainder will be 
Y80-E/243(4/ 51-913) 

heſe two examples are of Coinpound ed 
quantities which are commenſurable,and the next 
is of Compound Surd quantities, partly com- 
menſurable, and partly incommenſurable. AS, -. 
37-4 be required to add 20 2730) HY, to 
is the ſum will be /75{(593)-i-#8 
A, and if the former be ſubtracted from the 
latter, the femainder will be 3-V8—v5. 


The ſame is to be obſerved in Addition and 


Subtraction of Compound Surd quantities alto- 
gether incommenſurable. As in the following 


Examples. 


To and from # 1 
Add and Subtract 7 2422 
Sum 1s 5 ion Z= Vl = 
Or,  V:197-+1280:-| +124: 
Difference is „ lo 3 V2 


Or, V17T+FV2380:;mV:54-vV24:; 


To and from 7 o-|/(3)7 

Add and Subtract /(3)z—Y(3)2 

Sum is N30 70 IC D 352 
Difference i8/(3)1 9-4-7 SY 3)3+/73)2. 


E e II. Multi- 


0 
oy ——— — ah —— mo ls ne 


num. Chap. 16. 


I. Multiplication in Compound Surd Quan- 
tities. a 

Multiplicand 1804-748 (6y/5+44/3) 

Multiplyar y1254+4/12 (5/5+F2v3) 

150-2015 | 

e 

Product 150. 3201 24 
Product contracted 174 1 


— 


Multiplicand ,/abb-+-4/cff (bya+f yc ) 
Multiplyar add % 
 badafayea 
[<a 
Eh, Product rr ea-l-fac 


2 


—— 


* 


Multiplicand /be--4 
 Multiplyar /e —4 


product 6444 


— 


>... 


III. D;- ; 
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III. Divifion in "PA Surd Quan- 
tities. 


Dividend /21-|/15 [7 V(3)14—S(3)28 
Diviſor /3 7 1 


5 Quotient _—_—_— V3) 2113/4 


—— N— —_— = —̃ —— — — 2 


Diviſor Dividend 
be ab-FEbiſbr (b Quotient. 
e e 3 


O o 


erde bee 0 aa be abe 


aaa aas be 


| "Ati 
berbc-\-abc 
„ Laas be abe 
—ga/ bc--abc. 


—— 
— — Ws 


„ 


O0 2 


| Theſe Examples will not ſeem difficult to the 
ingenious, if what is before delivered concerning 


| Surd quantities be duly conſidered. 


EE - CHAP. 
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CHAP DM. 


The Parrs of Numeration in 
Univerſal Surd Roots. 


V HEN it is required to extract the Root 

of any Compound quantity, whether 
Square, Cube, Biquadrat, &c. if they cannot be 
exactly extracted without any remainder; then 
if to ſuch given compound quantity you prefix 
the Radical ſign, ſuch Roots are called Univerſal 
Surd Roots, and firſt, concerning 


I. Multiplication in Univerſal Surds. 


1. When any Univerſal Root is to be multi- 
plyed by a Rational quantity, or by any Surd, 
multiply the Square of the Multiplicand by the 
Square of the Multiplyar, when the Univerſal 
Radical fign is quadratick, or the Cube of the 
Multiplicand by the Cube of the Multiplyar, when 
the Univerſal Radical ſign is Cubical, and before 
that Product prefix the given Univerſal Radical 
ſign, ſo ſhall that new Univerſal Root be the 
Product ſought. 


, - 
a 


— a 
F : 4 
% & . oy - 


Example. 
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Example. Let it be required to multiply by 2 
this univerſal Square Root, viz. Vi NA: 
I take the ſquare of 2, which is 4, and the ſquare 
of Vi e, which is Vio Vo, and multi- 
Ply it by 4 and the Product is /40-|- 4/40, whoſe 
univerſal ſquare Root is the Produd ſought, viz. 


[740-4 Ale: | | 


Alſo if /{3)73\64-41 7 23)27 were to be mul- 
tiplyed by 2, or doubled, take the Cube of the 
univerſal Root given, which is 3964. #1327, 
and multiply the fame hy the Cube of 2, which is 
8, and the Product is 8/3 )64- 8/73)27 , the 
Cube Root of which is the Product ſorght, vr. 


V:(3)84(3)64+8(3/27, and it is double to 


V(3):/(3)64+#(3 )27 the Surd Root given. 
In like manner, if it vicre required to multiply 


z 6: +1 .-—#6: into its ſelf, or to find 


its ſquare; the ſquares of the parts are 12-| /6, 
and 12—»Fs6 the ſim of which is 24 and the Pro- 
duct made by the Multiplication of the parts one 
into the other, viz. J: 12 V: into #7 12/6: + 
is 138, (for the difference of the Squares of 12 
and Vs is 138, whoſe ſnare Root is 138, and 
the double of the faid Froduct is 2/138, which 
added to 24 (the ſum of the ſquares of the parts) 
makes 24.-j-2/138, which is the ſquare of 
Vi 2 NC Hi¹ IE, 


Likewiſe if 6-+/:20—16: is to be multiplyed 


by &-/:20—16, the Product will be found to be 


20, tor if 23--/16 (which is the ſquare ot 
Vz —T16) be ſubtracted from 36 (the ſquare of 


6) mere will remain 161-916 which is 20, the 


E 3 pro- 
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Product ſought. Alſo 6 EH Hort, and 
6-=/: 2, 0=—// 16:=2 and 2x10==20 as before. 
Again, if it be mo ed to multiply /:2a-|bb; 
by 4, the ſquares of the given quantities are 
44—|-bb and aa, which being multiplyed the one 
into the other, the Product will be aaa == bbaa, 
the univerſal Square Root of which is the Product 
ſought, Viz. Y.aaad —— bbaa : W hich may be mor e 
compendiouſly expreſt thus, ar: aa—|-bb. 


II. Divifion in Univerſal Surds, 


As in Multiplication you multiplyed the Square 
of the Multiplicand by the Square of the Multi- 
plyar, the given Radical ſign being Quadra- 
tick, &c. So in Diviſion o Univerſal Surd Roots 
you are to divide the ſquare of the Dividend by 
the ſquare of the Diviſor, when the univerſal 
Radical ſign is Quadratick, and Divide the Cube 
of the Dividend by the Cube of the Diviſor, when 
the univerſal Radical ſign is Cubical, &c Jo ſhall 
the Quotient, when the univerſal radical ſign given 
is prefixed thereto, be the Quotient required. 

Example. What is the Quotient when 
Y:40-|-4439 is divided by 27 Here I divide 
40 4-/40{which is the ſquare of /ig0-|- 4740: 
the dividend ) by 4 (the ſquare of the given Divi- 
for} and there ariſeth 1 0-|- #40: the univerſal 
ſquare Root of which, viz. Vo-: is the 
Quotient required, | 1 

Alſo if it were required to divide 3)8/ 3)644-1- 
3Y(3) 27 by 2, the Quotient would be found; to 


be /* (3) 443)644+#(3)27: here the Cube of the 
2 V . 2 jven 
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given Dividend is 8/(3)64-|-8. (3) 27 which be- 
ing divided by 8 (the Cube of 2) there will ariſe 
#/13)64+#(3 ):7, to which if you prefix the uni- 
verſal radical fign of its Cube Root, it will be 
YVaC3Y(3)64-j-#(3) 27: which is the Quotient 
ſought. ps CO: 7 
Likewiſe if it be required to divider: 1a4a-|- bbaa 

by a, the Quotient will be found to be VH Abb: 
for, the ſquare of the Dividend is 2a. aa, 
and the ſquare of the Diviſor is aa, and when the 
Diviſion is ended, there will ariſe a4+b# the 
univerſal ſquare Root of which is V aa bb: 
which is the Quotient ſought. 

But when the work of Diviſion in univerſal 
Surd Quantities happens to be intricate, and its 
operation cannot be finiſhed without a remainder, 
you may ſet the power of the Dividend for a 
Numerator, and the power of the Diviſor for a 
Denominztor, and againſt the line of Separation, 
place, or prefix the univerſal radical ſign, which 
univerſal Root ſo ſignified ſhall be the Quotient 


fought. 
bc: 


HI. Addition and Subtraftion in Univerſal 
Surd Quantities. 
1. If two Univerſal Surd quantities that are 


commenſurable are propoſed to be added toge- 


ther, or ſubtracted, the operation may be per- 
formed like ſimple Surds. As for Example. If 


the ſum and difference of Y: S ,s: and /:2-+ 93: 
were required. "19 
| | E e 4 Here 


1 
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Here each of the ſaid quantities being divided 
by their greateſt common meaſurer, Vi: 
the Quotients are A and Vl, vi. 2 and 28 which 
are rational Numbers expreſſing the proportion 


of the Surds propouuded, therefore if their com- 
mon Diviſor be multiplyed 2 CT (v:z. 3.) it gi- 


veth 3/2: for the ſum required, and the ſaid 
common Diviſor being multiplyed by (2—1) the 
difference of the ſiid 2 and i, it will produce 
Gia: for the difference of the Roots pro- 
| poſed. | 


Likewiſe if it were required to find the ſum 
and difference of : :aaaa-\-aabb: and Vcabb-\- "bbbb. 


- The ſaid Quantities being red Wang aaa; bb: 
and b/*aa-\ bb: | 


Therefore is their ſum b, 4. Nr and tek 


difference is 4 tab Viaa- bb. 
2. When the Root of a reſidual ij is to be added 
to, or ſubtracted from, the Root of its correſpon- 
dent Binomial, then may thoſe Roots be connected 
together by the ſigns - and — and then the 
whole being multiplyed by it ſelf, the univerſal 
Root of the Product ſhall be the ſum or difference 
of the Roots propounded. 
As ſuppoſe 12. CV: were propounded to be 
added to y:12-=y 6: the given Roots ots being conne- 
Red together by IE, make ,-12-4-4, 6:12 „6. 
which compoſed Quantity being multiplyed by 
it ſelf, produced 242/128, whoſe univerſal 
Square Root (y/:24+2y 128:) mul be the ſum of 
the Quantities propoſed to be add added. 
hut if 12 L Ns: 126: be multiplyed 
- ing i it ſelf, the Es will be —_ 138, 


. whoſe 


gi VR oh: 3 
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whoſe univerſal ſquare Root is the difference of 
the two given Roots. | 


3. But if the univerſal Roots to be added or 
ſubtracted are not commenſurable, &c. then they 


are to he added by , and ſubtracted by — 

So if it were required to add /: 13: to 
43 - their ſum would be ri νν :- t-: 

And the latter being ſubtracted from the for- 
mer, the remainder would be 4.5 V: 2-1/2: 
And the ſum of V abc: being added to : db: 
will be Hab c: CHC: and the latter being 
ſubtracted from the former, the remainder will be 
Viab\-c:—V:d-\-b: | 


IV. The Extraction of the Square Root out 
of Binomials, and Refiduals. | 


Subtra& the Square of the leſſer part of the 

-given Binomial, from the Square of the greater 

part, and add the Square Root of rhe remainder 

to the greater part, and alſo ſubtract it there- 

from, and then extract the ſquare Roots of the 

Sum and remainder, and joyn them together by, 
- if the quantity propoſed be a Binominal, but | 
by — if it bea Reſidual, which Roots ſo joyned, | 
are the ſquare Root of the given Einomial, or 
Reſidnal. "SY 


Example 1. 


Extract the Square Root ö 4 
of this Binomial, v:z. © 381-1 e 

1. From tbe ſquare of rhe | 
greater part 38, vz. from & 149 * 


* 2. Sub- 


— — —— N 
* 
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2. Subtra& the ſquare of theo 

leſſer part, viz v1 5088 
which is | 

The remainder is 144 

4. The ſquare root of the re- | 
mainder is | 

5. To which root if you add 

the greater part 38, the ſum 5@ 


is 
G. The half of which ſum is "28 
7. The ſquare root of the ſaid 
half ſum 1s the greater pare 
of the root ſought, which 153 
$.. From the greater part of- 
the given Binomial, v:z. 38, 
fubtra&t the ſquare root in 26 
the fourth ſtep, viz. 12, the 
remainder is *. 
* The half of which is 13 
To. The ſquare root of the 
_ Maid half remainder is 0 


leſſer part of the root 3 
ſought. 
ET. To which if you add the 
quantity in the ſeventh ſtep, 
the ſum will be the ſquare ST#13 


root ſought, viz. 


which is the ſquare root of the given Binomial, 


but if the given ſurd quantity had been a Reſi- 


dual, viz. if it had been required to extract the 


ſquare root of 38 —71 300, then the root would 
have been 5—V1 3. DM 


Example. 


2. From which ſubtract 28 | 
OR 
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Example 2. 


Extract the ſquare root of 
this Binomial, v:z. 
1. The ſquare of the greater 
part 7, is 


7 


49 


ſquare of the leſſer part 
(vix. /20,) which is | 
3. The remainder is 2 
4. The ſquare root of that wy 4 
maninder is 9 
s. To which ſquare root 1 
the greater part of the gi- 
ven Binomial, viz. 7, and the 
ſum is | 
6. The half of which ſum is 297 
7. The ſquare root of the ſaid 5 


7/29 


ſum is the greater part of the 


2 7 
root ſought, which is 


8 8. From the greater part of 


from 7 ) ſubtrac 29 in 
the fourth ep, and the re- 
mainder is 
9. The half of which remain- : ; 
ders. a, 
10, The ſquare root af = 


the given Binomial, (12. 
7129 


ſaid half remainder is the 
leſſer part of the root 
ſought, which is 


WT 
*2 


11. Which 
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11. Which being joyned to the greater part of 
the root ſought in the ſeventh ſtep by the ſign 
--, the ſum will be the ſquare root ſought, 


which is 


VT 17. —,. 2. 


But if the leſſer part of the ſaid root und in 
the tenth ſtep be joyned to the greater part found 
in the ſeventh ſtep by interpoſing the ſign — in- 
ſtead of +, it will then be the 1 root of the 


reſidual 5 
Example 3. | 


Let it be required to extract the ſquare root of 
this Binomial, viz. au- added to 2ard, ſuppo-. 
ſing the greater part of the given Binomial, to be 
n 1-4. Then, 


. The ſquare of the greater n Ad 15 
| H part is ; 
FT. 2555 * men due the » 
hart of the lefier part 
5 ra Viz. daa, and 1 adaa— 14 l.. ad 
remainder is 
The ſquare root of that 2 IT" 
remainder is | 
4. Fo which ſquare ront add 
the greater part of the gi- . 
ven Binomial „vix. Aa, 5 
and the ſum is „ 1 
by The half of which ſum Is 44 


. The ſquare root of which 
halt ſum isthe greater part 2 
t the root ſought, which is 


7. From 
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7. From (aa d) the greater 
part of the given Binomial 
ſubtract the ſquare root 2.4 
found in the third ſtep 
(aa- dhand the remainder is 
8. The half of which remain- & 4 
er BB | 
9. The ſquare root of which 
half remainder, is the leſſer 
part of the root ſought, 
vi z. Fx > " 
10. Which ſaid root being 
joyned to the greater part 
found in the fixth ſtep by al-vd 
the ſign , it will be the | 
root ſought, v:z. 
but if the quantity in the ninth ſtep be joyned to 
the quantity in the ſixth ſtep, by interpoling the 
ſign—, it will then be the ſquare root of the re- 
ſidual, aa - leſs 24d. 5 


#d 


Example. 4. 


Let it be required to ex- 2 —— 
tract the ſquare root of SCM more 2c 
ſuppoſing the greater part | 


to be „Adi ea, then 
1. The ſquare of the greater? | | 
part is g eeed [= 2eedd-l-eddd 


2. From which ſubtra& the> | 
ſquare of the leſſer party geead 
which is | | | 
3. And the remainder . cee — 2 eedd — eddd 
4. The ſquare root of that 
remainder is | c  em—ayed 


5. To 
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| ec ed 


5. To which if you add theo 
greater part of the ging 


binomial, the ſum is 


6. The half of which ſum is eved 


haif ſum is the greater part Hes ed. 
of the root ſought, which is 
8. From the greater part of 
the given binomial ſubtract | 
the ſquare root found in the 24aved 
fourth ſtep, and the remain- | 
der is bh, 
9. The half of which remain- 
der is | 
10. The ſquare root of the 
ſaid half remainder is the ns 
leſſer part of the root Vdved: 
ſought, which 1s ti 
11. If to the greater part of the root ſought in 
the ſeventh ſtep, you join the leſſer part in the 
eleventh ſtep, by inter poſing the ſign-l>, it will 
then be the root ſoight, which is LC 


7. The ſquare root of the pare ; 


daved 


Veeledi- v:di ed: 


But if the two ſaid quantities are joyned to- 
gether by the inter poſition of the ſign—, it will 
then be the ſquare root of the reſidual e died 


leſs 2ed. | | 
V. Some Dneſtions to exerciſe the Rules of this and 
the foregoing Chapters. . 
. VEST. 1. 
Let it be required to divide 100 (orc) into 


two ſuch unequal parts, that 100 multiplyed by 
DS | the 
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the leſſer part may be equal to the ſquare of the 
greater. | g 


RESOLUTION. 


1. For the greater number put 4 
2. Then will the leſſer be c—4 
3. By which if you multiply? 
100 (or c) the product will > c 
e | a ; 


ſtep muſt be equal to the 
ſquare of the Quantity in 
the firſt ſtep, whence this 


4. Which quantity in the 3d 
; * 


equation. ; 
5. Which Equation being = 


duced by the rules of the 11 
Chap. and ſolved, the value 
of a will be diſcovered to be 
which Equation in the laſt ftep being duly conf- 
dered, will preſeat you with this i 


AVC 


*. 


| Theorem. 


To the Square of the given line or number 
add a fourth part of its Square, and extract the 
Square root of that ſum; then from the ſaid 
ſquare root ſubtract half the given line, ſo ſhall 
the remainder be the greater ſegment, or number 
ſought. | | 


QUEST. 2. 
What Number is that whoſe ſquare being made 


leſs by the Rectangle of it ſelf drawn into 12 
(orb) the remainder is equal to f? 


” 


Nene 
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1. For the number ſought put 14 
2. The ſquare of which is 4a 

3. The Rectangle of 4 in b is ba 

4-lt rhe quantity in the third. 

ſtep be ſubtracted from the 


quantity in the ſecond ſtep, C aa—ba=f 
the remainder is equal to /, 
whence this Equation. 
5. Which Equation being ſol- 
ved by the rules of the 11th _ n be 
Chapter the value of 2 will 6871.4 Tf 
be tound to be 1 


The Proof. 
6. If pu | a=2b4-y:f+ Yb: 
7. Then by ſubtracting 2 b>. Gy 
from each part of the equa- 5 a—zb=y Abb: 
tion there remaineth. v0 


8. Then by ſquaring each party „%% 
of the equation you have $49 ba Abb 1bbe 


9. And by ſubtracting 4 + 
| aa - ha 


from both ſides of the equa- 
tion there remaineth 
which was to be proved 


EST. 10. 


r. Let c and 4 be put for two ſuch known 
Quantities that 4 not . 4cc, and let a be put 
tor a quantity unknown, and let it be granted 
that ca—aa=d what is the value of 2? | 

2. The given equation in the firſt ſtep is one of 
the third form mentioned in the beginning of the 
fifteeath Chapter, and it will be found that the 
of io 2 robhnienT 1 

| A c- 


' 


8. And by tranſpoſition of a 
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| A c- 2 9 
And | 


a=,c—/ cod: 


By either of which values of a the Equation 
propounded in the firſt ſtep may be expounded, 


as will appear by ow 


375 


DEMONSTRATION. 


„ | ET Vice 
2. Then by the tranſpoſition . | 
— 1 cc d. 


of 3c to the contrary coaſt, 
wp. 
3. And by ſquaring each part 


of the laſt Equation, it is ee 


5 4. And by ſubtracting gcc 


from each part of the equa- & 5 — 
tion, it is 75 

5. And by changing the ſigns „„ 
on the quantities on 257 ca -A = 
. oe the — it is 


| Which was to be demonſtrated. 


6. Again, if FE a= C—VIoc—d: Ide 
7. Then by- tranſpoſit tion 0 

Y-:cc—-d to the other ide © Kot V: feed: ze. 
it is 


it is 1 —4 e 


9. And by ſquaring each part _ : 
oft the equation It will then . 


| 
3 
4 
3 
1 
1 
| 

: 

* 
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10. And the ſubtracting 4 cc 5 
from both parts of the e- d= cara 
quation, it is 

11. And the quäntities on 
both ſides of the equation 
being tranſpoſed to the con. 
trary coaſt, and the ſigus of \ 


Clown HALLER 
each thereby changed, the * 


equation will then be 1 
which was likewiſe to be proved. 


ZV 


Let it be required to divide 100 into two ſuch 
parts that if each part be divided by the other, 


che ſum of the Quotients may be 3. This 18. Gef. l. 


of the ninth Chapter bf the ſecond Book of Ker/ey's. 
Elements of Algebra, and it is thus wrought, viz. 
1. For one of the parts ſought put 
2. Then will the other be 100—4 
3. Each of which quantities) | 
in the firſt and ſecond ſteps 0 | 
being mutually divided byt. , 10 
each other (according to 3 MY 
the import of the queſtion) ”— 
_ equation ariſeth . : 
4. Which equation being du? a 
ly reduced, gives on F I DOA——HA—20E0 
5. Which is an equation of | 
the third form ng En” : 
in Chap. i 5. and being ſol-F O41 
ved according to the me- 1 . | 
thod there given, the two | 
9 85 of a writ be found o\ 0 
e | 7 
Which you may eafily prove at your leiſure. 
7 JP pr yo CHAP. 


Chap, 18. e e een 
. : ; 
Y 


CHAP. XVII 


Algebraical Queſtions Reſol- 
ved by various Poſitions. 
ARX. Kerſey in the Twelfth Chapter of the 

I ſecond Book of his Elements of Algebra, 

hath laid down Rules for the ſolution of Queſtions 

Algebraically by various Poſitions ; aſſumiag a pe- 

culiar letter to repreſent every one of the Quanti- 


ties ſought, iz. a for one unknown Quantity, e 
for another, and y for a third, &. and for the 


- 


Feng of the work he hath laid down 3 
ules which are as followeth, viz. 


. .. N OT” 


. 


Wien many Quantities are ſought, in a Que- 
ſtion, let them be repreſented by various let- 
ters, and let the tenor of the Queſtion be repre- 
ſented by Equations; which done by Tranſpoſi- 
tion find what any fingle letter in the firſt equa- 
tion is equal to; Then whereſoever that Letter 
is found in the other equations, inſtead thereof, 
take what it is found equal to, ſo will that letter 
quite vaniſh out of the following Equations; 
Then by Tranſpoſition ſet a ſecond letter alone 
in one of thoſe equations - out of which the firſt 
letter was cancelled and proceed as before, fo at 


Ff 2 length 
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length one of the letters will be made known, by 
help of which the reſt will be eaſily diſcove- 


WF: * 


i” 
4 7 ! 


( 


When the fame Quantity (ſuppoſe ) is found 

in two ſeveral Equations, and equil Numbers 

are Pfrefited to thoſe: Qnattities,/ then if their 

| ſigns be both , or both—-, ſubtract the leſſer 
| Equation from the greater; but if the ſigns be 
| one , and the- other —, then add thoſe two 
. Equations together, ſo will the ſaid Quantity 4 
| quite vaniſh. 1 1 75 1 . 


x 1 * 1 p . 
# 7 o 3 18 , +4 4 F : F 
a . 
. — , 4 1 « 3 5 85, 
+ 1 * * 4 ' Zo 
q 7 


When the ſame Quantity ( Renee is found 
in two ſeveral Equations, but the Numbers pre- 
fixed to thoſe equal Quantities are unequal, thoſe 
two Equations may be reduced to two others 
which ſhall have equal Numbers prefixed tothe 
ſaid Quantity 4 thus, vir, Multiply all the 
Quantities in the firft Equation by the number 
-prefixed to 4 in the ſecond Equation ; and alſo 
multiply all the Quantities in the ſecond Equation 
by the number prefixed to the ſame quantity « 
in the firſt Equation, ſo by ſuch alternate multi · 
plication two new Equations will be produced, 
wherein the Numbers prefixed to the ſaid quan- 
tity 4 will be equal to one another, and then pro- 
ceed according to the ſecond Rule, and expel 
the ſame quantity out of the reſt of the Equa- 
tions; proceed in like manner with a ſecond 
quantity, until at length ſome one quantity be 

made known ; by which all the reſt 2 
4 91 | | by oun 


5. If inſtead of in the 4th. 


ECC 


ih -4 
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found out. The three foregoing Rules will be 
exerciſed in the Reſolution of the e One- 


ftions. 


£ UV E 5 T. 1. 
Divide Too (or 0) into two ſuch Numb 


( viz. 4 and e) that e may be equal to 32 
( or 4) I demand the nv-ubers a ande? 


_RESOLUTTOM: 
1. it | 1 aA erer 


2, Ad | TIRE —=d 
3. Then by tranſpoſition of? | 
e in the firſt ſtep, you will; > ce 

have \ | 
4. By reducing the Equation) 

in the ſecond ſtep, fo as 4 — ze 

may ſolely poſſeſs one ſide 113 


thereof, you will have 


ſtep, you take what 4 1s, 
equal to in the third ſtep, 
you will have this, equati- 
on, ṽͥ’ 2; 
6. The firſt part ofthe equa 
tion in the fifth ſtep. bong 56 — Fe=r *. 
multiplyed by 5, will give | 
7. By the tranſpoſition of 
o it is 1 i 


beige,. 


8. And by the tranſpoſ tion? 
of 15d in the laſt os oe 56—1 py 


PAYS 


ffs 9 Fach 


XX 


— — . 
, * err 


RS — 
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9. Each part of the Equati- 112 bit 
on in the laſt ſtep being di- ge. - 14. 
vided by 2, will give the „„ IRA 


value of e, viz. 
I ſay the value of e is 25, and the value of « is 


100—25=75, which will anſwer the Conditions 
of the Queſtion. As appears by TH 


| 
þ 


The Proof. 
25-752:100z and -=; 
S »: 


There are two Numbers (a the greater, and - - 
e the leſſer) whoſe difference 4 (orb) and the 
difference of their 1 is 64 (or c) What arg 


1 
"RESOLUTION 


16 lk 1 8 


2. Then by the * b 5 


x 


of e you have io 


3. a 5 oſt | a 44. eo 
4. en by tranſpoſition o 
ee it is 8 4.0 Hee. 


5. If both parts of the equa- | 
tion in the ſecond: ſtep be; a6=bb-+-abe-þ-c 


| ſquared, it will be 
6. And if inſtead of 4 in the fifth. Equation, you 
1 what it is equal to in the 1 ſtep, oo, 


din” f will then, be | 
0 bh e | 


MY 1 
5 FS 3 | 11 4 * 


7, By 
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7. By ſubtracting ce from both) 
parts of the laſt been c=bb-+2be 
you will hive J 552 
8. By dividing both parts of . 
the laſt equation by b, you —=b-Þ2e 
will then have e 
9. By tranſpoſition of b in the 
. . 4 * 
laſt ſtep, the web will rer. 
then be | 
10. And if both parts of the 
equation 1n the laſt ſtep be 
divided by 2, the value ofs 7 ge 
e will then be diſcovered 11 
JJ oof: Hi 
I. ſay the value of e (the leſſer number) is &, 
and by the ſecond ſtep (a) the greater number is 
e- þ=6--4=10, which two numbers, (vi. 10 
and 6) will atishe the Conditions of the Queſtion, 
as will appear b ße vs 


* * 
ws <> 
- 


The Proof. 


t-, and IOS e 
QUEST. 3. 


A Maid being at Market ſold 10 dozen of Eggs, 
and twelve Pounds of Butter for thirteen Shillings. 
And at another time, and at the ſame rate, {he 
ſelleth Eight dozen of Eggs, and 18, pounds of 
Butter for 16 ſhillings, I demand how ſhe fold her 
Eggs per dozen, and her butter per pound? 

Let a repreſent the deſired value of a dozen of 
Eggs, and for the price of a pound of Butter 
f Ff4 à· put 


—— — 
* 
. 
. 


4 And both parts of the "M 


; 4 F'S-/ #% ' 
＋ S ; ; 
, G 1 5 4 | 
_— Le » 


* 
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put e, and then may the queſtion, being abſtract- 
ed from * be ſtated thus, vix. 


Fog: bp Sort 5 Tl — 


2. And „„ ie 


What are the values of A and ef 


/ 


RESOLUT 10 N, 


the firſt ſtep, that equation 


3. By wranſbaſ tion of 12e in) 
104 13122 
will be 


3 Aer 


equation being divided by 


F. By tranſpoſition of ge in 
| $4=16—i$e 


the ſecond ſtep, that equa- E 


tion will be 
6. Each part of the laſt equa- 2 — . * 


tion being divided by 8 
will give 
7. If inſtead of a in the ſi xth> 
855 ne 16--- . 
OS 


ep; - you place what it is 
equal to in the fourth ſtep, 
the equation will then he 
8. Both parts of the laſt E 
quation being reduced 5 8 160180 
lategers will give 
125 By tranſpoſition of 180 e- 
and ioa in thelaſt equation 8 
each to the contrary coalt, © = 1 23755 
BY 1 98 wal wan IE | 


* 
*. y . g . 
, 1 : : ? 1 9 
ö , # © & $ F & $0} 2 10.7 If 
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10. If each part of the laſt | T a 
Equation be divided þy 0 — 2 


— — 
— — 2 — 


the value of e will be diſco- == 
vered to be We 84 3 ; 
which is 8 4. for the price of one pound of But- 
ter. | a: > 
11. By the tenth ſtep the va- 
' lue of e is diſcovered to be 
2.5, by which means the va- n 
lue of (by the quantities in + N 
the fourth and ſixth ſteps) X 
is found to be 6 4. for the '} 7 
4th ſtep, is , 107205 
And it hath been found before, that e=2 s, ſo 
that 12e=1 2x} -=8 s., and Bon 64. ſo 
the Maid fold her Eggs at 6 d. per dozen, and her 
Butter at 8 4. per pound, which will anſwer the 
conditions of the queſtian. „ 


OVEST. 4. 


Three Men, viz. 4, B, and C diſcourſe thus 
together concerning their Age; quoth B to A, 
your age added to mine 854 (or b ) years; quoth 

C to B. and my age added to yours makes 78 orc) 


years? and quoth A to C, my age added to yours 


is 72 (or 4) years. I demand the age of each 
perſon? ** 

Let the age of each Perſon be repreſented by 
the letters 4 e y, viz. for the age of A put a, 
for the age of B put e, and for the age of C put 
y; and the Queſtiom being abſtracted from words, 
will beas followeth, vx. 


rr 
1 


3 ; g 
N _ 4 g — — ͤ— t «+4 7 
£ * 1 ys 4 m 
. 5191 7 * 5 * 15 * 8 
ws + k * 1 R 
5 5 Mc ww „ . * . 1 * 1 . 


4 


oY 


* 
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'» | 
2. And 
3- And 


 aFe=b(=54) 
 ey=H(=785) 
JA a 


What are the values of ac and 72 


ESO ION 


4. By tranſpoſition of e in the 
firſt ſtep there will ariſe 


ſtep you put what a is equal 
to in the fourth ſtep, there 
will ariſe 

6. By the "tranſpoſition of 4 
and e in the laſt ſtep, there 
ariſeth 

7. And if inſtead of e in the 
ſecond ſtep you take the lat- 
ter part of the ſixth ſtep, 
there will then ariſe 

8. In which laſt eq ation there 
is no unknown quantity but 
, and therefore the equati- 


on being duly reduced, will. 


diſcover the value of y to be 
g- If in the ſixth ſtep "ſtead 
of y you take the latter part 
of the equation in the eighth 
ſtep, the value of e will be 
found to be 


10. And if inſtead of e e in the⸗ . 
' fourth ſtep,” you take thes 


latter part of the Equation 
in the ninth ſtep, the value\ 
of will be diſcovered, vic. 


5. If inſtead of a in the =. 


hs 
Jy b—e=d 


*% 
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And thus the work is finiſhed, and the equa- 
tions in the eighth, ninth, and tenth ſteps preſent 
you-with this 1 0 A creat 


CANON. . 


From the ſum of every two of the three given 
Numbers ſubtra& the third number remaining, ſo 
ſhall the three remaining numbers being divided 
by 2 be the Numbers ſought, So the Number 
ſought in the Queſtion,vzz. a, e, and y, are found to 
be 24, 30, and 48, viz. the age of A is 24, the age of 
B is 30, and the age of C is 48, which three Num- 

bers will ſatisfie the Conditions of the Queſtion for 
24-|-30==54, and 30-1-48=78, and 48--24=72 : 


QUESTION 5. 


What two Numbers are thoſe whoſe ſum is 20, 
(or b) and their difference 4 (ore)? ' . 
Let a be put for the greater Number ſought, 
and e for the leſſer, and then the Queſtion being 
extracted from words may be ſtated thus, viz - 


1 a-|-e=b(20) 
2. And EO e443 „ 43 
What are 4 and e: 0 


al 'R ESOLUTI 0 N. | 2 


3. Foraſmuch as-1 is found 
in each of the equations n/ | 
the firſt and ſecond ſteps . , . 
therefore (by the ſecond ITE. 
- Rule) they being mera, N 
do give this Equation, wa. J) 


" 4 1 I” 
" 
And of ” 
4. - 7 9 
, * 
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4-And by dividing both parts- 

of the Equation in the third 
ſtep by 2, the value of c will 
be diſcovered, vix. 

5. And if inſtead of e in the 
ſecond ſtep you put what e | 
is equal to in the fourth) gp |, 
ſtep, you will have this E- ee 

quation, ix. 1 | 

6.By thetranſpoſition of — 25 * 2 

. bie 


. | 


and -|-:c to the contrary 
coaſt, the value of a will be 
diſcovered, VIZ. 


krom the fourth and ſixth ſteps is raiſed this 
© A N 0 N. 


If from half the fm of two auaars you ſub- 
tract half their difference, the remainder will 


be the leſſer number; and if to half their ſum you 
add half their Difference, that ſum will be the 


greater number, whereby the two numbers ſought 
in this Queſtion are found ta be 12 and 8; for 


12-+8=30 ; and 12—8=4. 
DES. 6. 
What 3 Numbers are thoſe, that if to the firſt 


there be added 121 (orb) the ſum will be equal 


to'the ſum of the firſt and ſecond; and if to the 
ſecond there be added 121, the ſum will be equal 
to double the ſum pf the firſt and third; and if to 
the third there be added 121, their, lum mil. be 
trible the ſum of the firſt and ſecond? - | 
If for the number , ſought you put 4, e, and 9, 


Viz, 1 the firſt number a for the ſecond e. 
+ and 
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and for the third y, then the Queſtion being ab- 
ſtracted from 3 way, be en thus, iz. 


I. 18 ; ) : 


Ie 
2. And 8 2 -b=2a-\-29 
3. And | 75 . As 


W. hat are the Numbers 40 ol 
R ES 0 LUTION. 


4. By the tranſpoſ; tion of y y in „ 
* tha firſt Equation, there ari- 4-þb—y=e 
ſeth - 5 
F. And if inſtead of e in the ſecond Equation you 


take what is equal thereto I in the fourth equa- 
tion, there ariſetn 


LR ee 


6. The laſt Equation after due 3 : 
reduction will be lb 26 =4-+3y 
7. And if inſtead of 3e in the third Equation you 
take the triple of what e is found equal to, in 


the fourth ſtep, you will find the RY 
Equation to ariſe, vix. 


„TE 3 Ls 


8. Which Equation after due 
reduction hy tranſpoſition 


the quantities: will be found a2 
do be 


9. And both parts of the la . 
Equation being divided bye —_ 
4, there ariſeth . 


10. Then 


10. 2 if inſtead of 3y in. 
the ſixth equation there be) | 


takea the triple of the lat- _ | i eee 
ter part of the ninth equa- TH 
© Wy there ariſeth # . 


After due Reduction of 


"his equation in the tenthg s 6 
ſtep, the value of z will bee IF; | 
di covered, vi 5 
12. Again, ikinltead of the 5 N 
ſixth Equation you put the ; 
lattter + 250 ofthe Eleventh ”  26=5-þ2y 
Equation, there äriſetg r?) 
ih After due reduction of „ bo) 
he equation in the twelfth C C MM 7 
ſtep, the value of y will be C t 
1 


diſcovered to be 

14. And if for a and y in the 
fourth ſtep there be put C 
their equals in the 11th and 


r 3th ſteps there will ariſe np fc! % 
The Equation in the laſt /? 
12 being duly reduced, will > bez 
iſcover the value. of 5 vine J 4 3, 


, From the eleventh, hireenthand cen Gaps 1 
is gathered this b | 


% 


55 CANO NV. 

If the number given to 4 added to the three \ 
numbers required be divided by 11, the Quo- | 
tient will give the firſt number, and its Quin- 
tuple (or Product by 5) being divided by x 1, will 


give the 9 number, and its ſeptuple (or pro- 
duct 


& =» 


Chap! 16) by vii Taff. 


third number. <_ ei 
By which Canon the numbers required in the 


Queſtion are 11, 55, and 77, (the ſecond being 
5 times as much as the firſt, and the third is 7 
times as much as the firſt) which ſaid numbers 


will ſatisſie the conditions of the Queſtion, as will 
appear by ' }- 5 „ 
rl 
And 55-Htani=2xi1+ 77176. 
And v iz =I 5518. 
which was to be done. % 110 90 


in 111. 35 ; 
2D ES T. 7. 


What two numbers are thoſe that if to 10e 
times the greater there be added ſix times the leſ- 
ſer, the ſum will be 228 (or h) and if from 4 times 
the greater you ſubtract 2 times the leſſer, the re- 


mainder will be 56 (or e)? For the two numbers 


Put 4 and e, and then the foregoing queſti on being 
abſtracted from words, may be ſtated thus. v4z. 


_ Tz 0311; 1:3: Ot... 
2. And Cite ct 1107 ee 


What are the numbers a ande? 
RESOLUTION. 


3+ The firſt equation (accor- 
ding to the third Rule) be- | 
ing multiplyed by 4, which e . 404+24e=4b 
is prefixed to 4 in the ſe- ) 
cond equation, produceth * 
Ho. 4. And 


% 
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Aud by 7) being diyided_by :1, will give the 


* 
"A WS 
2 a: ve > 
A +: % * 
a 
- 2 — — * 
: wc 


6. Both parts of the EP 
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4. And the ſecond Equation 
. multiplyed 1 
which is prefixed to a in the 404—20c=104 
firſt, it produceth F 
And if from the Equation + 
in thethird ſtep you ſubtract | 
the equation in the fourth 
ſtep, becauſe 40ais found in ue, 
both, (according to the ſe- 
cond Rule) there ariſeth 
this equation, vzz. 


in the fifth ſtep,being divi- 
ded by 44 the value of e will 
be diſcovered. to be 


oo 


7. If inſtead of — 2e in the 


ſecond ſtep you put double 5 

the latter part of the equa- 4 2 1 : 

tion in the üxth ſtep, you e 

will have this equation 1511. 
8. The ſeventh Seeder DS OY 2. 

ing Cculy reduc'd, the value C 2 4 

of a will be diſcover'd to be. 5 1 bus 2 


By the { «th and eighth ſteps the numers fought 
are 18 and 8, which will anſwer the conditions of 


the Elen, as you may perceive by 


1 The Proof. 


© : 108184-6x8=228 
| And 
4x18—2x8=56 


Soli Deo Gloria. 7 b 
FI NI 


— * * eee 6 ————— args * 
* 2 1 . 18 


